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and accessories f for in wave length 


OF The Cenco-Sheared “Spectrophotelometer” is excellent 


irc 
are being used d daily in educational and 
RAPIDITY IN MAKING boratories. For work in the visible range of 380 to 700 
millimier 


and all necessary may be be purchased for $572. $572.90. 


PY 


ADAPTABILITY FOR VARIOUS SIZES 5 cm. cell, unit, the same with 


AND KINDS OF ABSORPTION CELLS 


= accessories, sells for | $577.90. The 1 cm. ‘outfits are ‘equipped 
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"Promotion 


New Bow k of 


“1944 Elion | Available to » h ted 


or! 


Standards are Cin he tion the book) 
n ormal -year interval had to the various fields covered them; 

e xpired. lt accordingly became necessary to advance the _ example i in Part I on Metals, steel, wrought i iron, cast and 
publication date of this book by one year. The latest malleable iron, ferro alloys, etc., comprise the ferrous 
edition, the 1944 Book of A. S.T. M. Standards, is now “a wee aluminum, magnesium, copper, — 


virtually completed and all three parts will soon be avail-_ lead, nickel zinc, etc., comprise the non- -ferrous group. 
able. Part Il has been distributed, ‘Part l is going in the 7 These groupings are further broken down into product a 
Fails, and Part III will be ready late in February. classifications under each material. es is believed that 


Part I, Metals.—Ferrous and non-ferrous metals (all A and B and some E Sach arrangement is” generally convenient than 


serial designations) except methods of chemical analysis. General =P place the standards in numeric sequence of their A.S.T. M. 
_ testing methods (E serial designations). = sania designations. The latter system would facilitate — 


Part Il, Nonmetallic Materials—Constructional—Cementitious materials, find bu d b bli d 
and aggregates, masonty building units, ceramics, pipe and nding a single item ut wou iged to revert 


tile, thermal insulating materials (all C serial designations). Wood continually to the « classified table of contents for a a 
and wood preservatives, paints, varnishes and lacquers, road materials, of the standards on any one subject. 
waterproofing and roofing materials, soils (certain D serial designa- Tentative grouped Cin the | 
of the book) in a similar way to the 


tions). General testing methods, thermometers CE serial designations). 
Part Lil , Nonmetallic Materials—General. —Fuels, petroleum products, 


plastics, water (remainder of D serial designations) INFORM ATION Easy TO Finp 


Although each of the three part parts of the 1944 Book of 


‘Standards is a sizable volume in itself— -Part I, for example — 
sidered the advisability of changing the manner of issuing over 2100 pages—it is nevertheless a simple matter to 


the « continually increasing number of standards, emergency find quickly : a particular specification or method of test. 


standards, and emergency alternate | Provisions which In addition to the comprehensive Index. at the back 
have resulted ina ‘much larger s size for each part. It was 7 es | 


testing methods, thermometers CE serial designations). 5 ae 


ei The Committee on Papers and Publications again cc con- 


5 each | part : there are two tables of contents at the front, " 


however, deemed advisable, for the current issue at least, 
s » one of which is a classified listing of the standards accord- 


‘to publish the Book of A.S.T.M. Standards in three parts j ing to the nature of the material or test subject covered, 


The Society's continued expansion ities will plete titles, according their serial | designation in 
undoubtedly soon publication in s other numeric sequence. For users of the Book ‘Standards 


| E who are thoroughly familiar with the serial designations 
‘radically different method, make their specifications which they frequently use, the latter 


An important change made in this 1944 edition is the — Growrn ‘Sunes L a Pu MESCATION 


inclusion (as an integral section of each part of the book) — —™ the two-year interval since che | last eas. 
_ of all the emergency alternate provisions applicable to of the Book of Standards the sixty-five committees of the 

andard and dards in th wed crease 

the standard and tentative standards in that part. They “Society have continued their activities with increased 

are to be included with the emergency standards in the vigor. ' The new edition includes many new tentative ps 
pink section of the book occurring between the * ‘stand- _ standards S accepted by the Society anda large nu number of 
_ards”’ section in the front and the “‘tentatives’’ section in former tentative € specifications which have been on advanced | 

the back. The arrangement i is such that each one may to the status of standard; “also a few new emergency 

be readily cu cut from this section and p pasted to the standard ste new 388 
to which ‘it if this is deemed more desirable b ew 1944 Book 
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Committee W led— —=Sp pane. Meeting ig De: 


CONSULTATION with the Government's s War on Conventions, it has 
_ decided to cancel A.S.T.M. Committee Week which had been planned for Pittsburgh, Pa., , during the week 
of February 26—for despite the fact that much of the committee work for that week deals with production — 
problems involving specifying and testing of war materials, itis a fact that it would bring together upwards 
- of 500 persons in one place in a period of three or four days ‘and the Government feels that this is most inad- _ 
visable in the present transportation emergency, 
Spring Meeting of the ‘Society scheduled for Wednesday, February 28, is being ‘postponed. 
‘meeting was to comprise a Symposium on Corrosion Prevention which will be held at some appropriate time — 
— and place in the future when the present emergency has or Further announcement will be made con- a 


apie é So o far a as the ‘Society’ s ‘technical committee work is concerned, the c chief consideration i is. that only th the | 
most r essential meetings, involving attendance of less than fifty from out of town be held during this | 


= 


gency. 5 Accordingly, the Headquarters Staff is discussing with the officers of committees scheduled to meet 
in Pittsburgh : as well as those of other committees, the arrangements for holding such necessary committee 
and subcommittee meetings as may be determined upon, selecting the time and place of meeting best suited __ 
| a to the particular group. Officers of all standing committees will be contacted as soon as the present situa-_ 


and 1942 edition. It is seen that ‘has, been an in- for the 
; crease of 59 te tentative ¢ standards and 109 standards. % . Part .* Howeve er, it might be stated that they include many di- ’ 
is 408 pages larger than i in 1942, Part II, 168 pages, versified subjects and materials. 
‘Part 556 ‘pages. These figures, however, include I I on Metals, for r example, includes four new speci- 
additional pages resulting from a section containing the fications for stainless steel tubing for the dairy y and food — 
a emergency alternate provisions formerly issued separately. % industry, refinery service and general service; specifica- _ 
fal Making allowance for the increases in size resulting oe tions for stainless steel bars; and for gray - iron castings | 
the EA’s, the net increase in the number of pages for the for high pressure temperature “service; magnetic 
three | parts is as follows: Part I, 210, Part Il, 158, and particle testing methods for steel castings and forgings; — 
III, 504 pages. atest imcrease in size alternate immersion corrosion testing of non-ferrous 
taken place in Part III. This is partly due to the large metals; _tesistivity test for electrical conductors dined 
aor number of standards prepared by new committees organ- - The new : standards included in Part II cover revised 
i j 
ized past several years. specifications for air-entraining portland cement for con- | 
While there have been a few new emergency alternate crete pavements and several specifications for ‘magnesia, 
ci provisions issued, a number of those issued in 1942 and a eee and mineral wool insulating cement. — 
ae 1943 have been withdrawn or incorporated i in the stand- Various tests for portland cement, formerly included i in a 


ae ards in question with the net result of reducing sub- single st standard, have been brought up to date and issued | 


stantially the number of current EA’ S. Committee B-5, separate methods . Seven t new ‘Specifications f for pig | 


7 
af for « example, found it + possible to eliminate 18 emergency ments covering siennas and umbers; several test methods 


alternate pro waren fom. the cast and wrought copper for paint including one for evaluating the degree of te 
copper alloy group. The decreasing need for ‘these sistance to flaking (scaling) of exterior paints; methods 


emergency prov isions is, of course, very rly. testing plywood and other wood base materials” also” 


provide important additions to this is Part. The Committee 


_ New Sencinications an Mrmope jor Test Naval Stores cc ontributed new methods of sampling 


Obviously it would to mention all of and testing dipentene, pine oil, and tall oil. New speci-- 


 terials—Constructional. . 338 a 109 
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evaluation of “synthetic rubbers 


ing characteristics of f boiler water” 
prepared following results ofa 
investigation. 


Following the procedure of past 
years, it is planned to keep the 4 
Book of A.S.T.M. Standards up to 
by issuing supplements thereto 
in the interim years before next 
publication. The supplements issued 
for each part of of the book will con- Cn 
all the new and revised specifica 
tions and methods of issued ‘since 
the 1944 edition. 

OF STANDARDS 


A member the Society i is afforded 
opportunity of ‘securing any 
of the three Parts. of this most im- | 
portant publication on his annual 

and either of the two addi- 


sewer pipe which were rye extensively revised. 


Important additions to Part III include ‘eleven new In addition, members may secure extra copies 
methods of testing paper and paperboard, of which the book at considerably reduced as in the 
test and drum test for shipping containers are of scale of prices given below 
“particular importance because of the widespread use of 
containers for many war materials. In the plastics field Sales Prices (Cloth binding): 
_ four new specifications and a number of new test methods 
constituents in lubricating oils such as metals, chlorine, 1944 
7 h b h a 1944 Book 
and phosphorus have been another important group of — ‘Parts I, 0,1: sty 
tests in view of the use of additives in lubricants. New 
- Specifications and tests for cellular rubber products cover _ Members Prices os extra copies ia 


4 
the various types of sponge rubbers used extensively in 


Continuing Actions on Stan ards 
Raber Materials; Stn ess Steels; Non- errous a : 


lhe! large number of i are summarized in the accom- 
cards and numerous revisions in ex.sting specifications and ~panying” table and notes on some of the actions appear 
hods have been approved in recent weeks by the - : below. In all cases the new standards and the revisions 
‘Sociery on the of v various technical are being published in the (1944 Book of Standards, now 
completed. Tentative revisions of 
appear in the back part of each of the oy volumes 


~ 
4 
4 — 

— 
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since until, next: year or thereafter 
affect the actual requirements, , but are published for in- 


formation and comment. 
Forged Steel Rings or Main Gears: 


changes. shown in the back of this in- 


yolving the hardness requirements for carbon- -steel rings 


for main reduction gears ES — 23a provide for somewhat 
des stringent requirements, but at the same time are satis- 
factory, to the users well represented on the committee. 


Because of she size of these ‘gears and the re- 


Gr Iron Castings Service upto6S0F.: 
Culminating extensiv investigation ‘the 


auspices es of the War Metallurgy Committee, and discus- 
iid sion at several meetings are the new tentative specifications _ 
gtay iron castings for pressure containing parts 
temperatures up to 650 F. (A 278). There has been no. 
standard i covering f material fort use up to the indicated tem- 
perature and extensive surveys have indicated a need for 
such requirements; 


Three classes of castings are covered with designations for 
tensile strengths, numbered 40, 50, and 60. While the 
‘melting procedure is optional with the foundry, castings 
and test bars must be -tclieved a temperature 
In the survey for the \ War Metallurgy Committee, over ak 
200 specific applications at elevated t temperatures were 4 
studied. Most successful applications | were made v with 
i material } having a a carbon equiv me under 3.90 and in the — 
= bate, 
range of 3. 40 to 3.90 per cent. Carbon equivalent is 
as [C+ 0.3 (Si + P)] of 3. 8 per cent. The three 


included are in the high-strength class and are usu- 


ally somewhat produce because of 


ae special melting methods, al alloys, ae manufacturing prac- 


* 


Iron 


by explanatory notes. 
Gray 


Practices for: 


further that various Classes of gray © 


iron castings have been used successfully up to 650 F. Ea Brass Sheet and Strip (B 36-44). _ 
= Leaded Brass Sheet and Strip (B 121-44 T). 


_ Aluminum Bronze Sheet and 


oa, 3 Copper Rods, Bars, and Shapes (B 133- -44T). 


Automotive Gray Iron Castings (A 159 - 44 T), asa tentative re ‘ision 
Iron Castings for Parts for Temperatures 
Hot-Rolled and Cold-Finished Resisting Bars (A2 276-44 
GR-S (Synthetic Rubber) Sheath Compound for Electrical a 


_ Cords and Cables (D 812-44 T). q 


Methods 
Total Immersion Testing. of Stainless Steels. (A. 279 - 44 -44T). 
Resistance of Vulcanized Rubber and Synthetic Elastomers to cies 


_ Permeability of Vulcanized Rubber or Synthetic Elastomers to sat 
Hydrogen Permeability of Coated Fabrics 815-44 T). 
Rubber Adhesives(D816-44T), 
Test for Deformation of Plastics Under Load (D 621 - 44 'T), to replace 
- Chemical Analysis for Acetyl and Butyry! in Cellulose Acetate Butyrate 


for Measuring the Flow Properties of Thermoplastic Mating 


Materials (D 569 44 T), to o replace Standard Method D 43. 


Molding Impact, Flexural and Tensile of 
Phenolic Materials and of Mica Filled Phenolic Materials ( 796 - 
44 T). (To be combined with the other recommended practices. a 4 { 


Revisep Tentative STANDARDS 
Cartridge Brass Sheet, Strip, and Disks (B 19-44 

Gilding Metal Sheet and Strip (B 130-44 T). a 
trip (B 169-44 

Copper Sheet, Strip, and Plate (B152-44T). 

Naval Brass Rods, Bars, and Shapes (B 21-44 T). 

Phosphor Bronze Rods, Bars, and Shapes (B 139-44 T). To 

Bronze Rods, Bars, and Shapes (B 150-44 T). 

Copper-Nickel-Zinc Alloy Rod and Wire (B 151-44 T). te v7 
Phosphor Bronze Wire (B159-44T). 
Copper Bus Bars, Rods, and Shapes (B 187-44 T)._ 

Copper Bus Pipes and Tubes (B188-44T). 
_ Flexible Varnished Tubing Used in Electrical Insulation (D 372-44T). | 

Black Bias-Cyt Varnished Tape for Electrical Insulation 373- 
Cellular Rubber Products (D798-44T). 

Laminated 1 709 - 44 1D. 


Boiling Nitric Acid Test for Resisting (A: 262 - 44 D. 
_ Test for Power Factor and Dielectric Constant of Electrical Insulating 

% _— Testin Varnished Cloths and Varnished Cloth Tapes Used in Electrical 


Test for Changes in Properties of Rubber and Rubber- aad Materials i in 


Liquids (D 471-44T). 


Ow 


Testing Hard Rubber Products (D 530-44 


Testing Alienate’ Hydraulic Brake Hose (D 57 


er Testing Cellular Rubber Products (D 552-44 T). 


changes involve Brinell hardness 


“requirements, particularly the range,—modifications in Specifications for: 


transverse: “strength and also in the deflection. Typical 


_ basic compositions also show somewhat different chemis- 
try than in the current standard. Hf The tentative includes 


aT a as additional material a table of residuals and alloy ranges. 


= 

I rom Chromium Nice and Related Alloys: 

To meet the need, apparent for a number of y: yea 


rs, 
specification “requirements on hot-rolled and ‘cold-drawn 
corrosion-resisting steel bars , work has been under way 


in Committee A-10, and resulting from this work are the 


ron 


in 
mew specifications for bars (A 276). Chemical analyses 
_ of the various types: in the 300 and 400 series are given, ; 
together with requirement ts n physical 


ASTM BU 


Methods of Testing: aby 


Flexible V arnished Tubing Used for Electrical (D 43. 
Sheet and Plate Materials Used in Electrical Insulation (D 229-43). 


EA- 150 Cement. 


Test for Indentation of Rubber with Durometer (D 676 - i —— 
Test for Resistance of Plastics to Accelerated Conditions (D 756 - 44 T). “4 
and Electrical Insulating Materials 618 44 


REVISION OF STANDARDS 
Manganese Bronze Rods, Bars, and Shapes (B 138 - -43). 
_ Leaded Red Brass (Hardw are Bronze) Rods, Bars, Shapes @ 140 


Accelerated Aging of Vulcanized Rubber r by Oven _ (D re 4 


Carbon-Steel for Rings for Main Geass (ES - - 23a) 3 
WITHDRAWAL OF Emercency 


EA-A 240a Corrosion-Resisting, Chromium and Chromium- Nickel 
Steel Plate, Sheet and Strip, , for Fusion- Welded Unfired 


ment 
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pending on the condition, is, Ral bber nd Rubber-Like } Standa 


or heat-treated, and the size, “the yield range Intensive work Committee on “Rubber. 


- from 30, 000 to 85, 000 psi; tensile strength from 75,000 ~ Rubber-Like Materials and its several subcommittees has 


to 125,000 psi.; elongation | gage length four times the | resulted in five. important new standards and revisions 


diameter) from 12 to 35. per cent. Tolerances in six existing tentative ve standards. Modified excerpts 
ess. 


he new test for total immersion tes 
a ersion testing of stainl from the scope clauses of the new items are givenbelow. 


cedure since the most desirable outline will depend upon 
the particular aim desired. The le scope clause points out Comps as AND 


that in general, if the total immersion test is to serve asa These specifications cover vulcanized 


control test for "determining whether successive lots s of the _ suitable for use as the outside covering, or sheath, on insulated een” im 


same material differ. significantly in some property y from cords and ca cables which are not Subject to severe f mechanical t use. These . 


4 each other, the test conditions should be, arbitrarily _ requirements cover a lower tensile jacket in relation to the a 


= 
acmagh and Raf controlled. — _ Then any vi ariation in Specifications for Synthetic Rubber Sheath Compound, much the same as 


_ the Specifications D 753 covering Chloroprene Sheath Compound ' Where 


‘Extreme Abrasion Resistance Is Not Re nized relate ¢ to the S 
‘tial under test. However, if the aim of the test is to 


determine which of several different t materials is” best 
suited fo for some specific use, then the test conditions sh ee 
simulate as closely as as practical the conditions of Casce 


Where factors such | as the temperature and com Iposition a method is for « use in determining the r 


of the solution , aeration, etc., vary widely under service Fe rubber or synthetic elastomers to crack grow th ‘when ‘subjected to to 0 re- 


q conditions, rigorous ‘control of these factors is not neces- Peated bend flexing. It is particularly appligable to tests of synthetic © 
sary in conducting the "test, , provided all the competing _Tubber compounds which resist the initiation of cracking due to flexing bs 
i ‘materials are subjected to to the exposure condiciones a when tested by Method B of the A.S.T.M. Dynamic Fatigue Tests for ia 
4 T Rubber Products. _ Cracking initiated in these materials by small cutsor 
he change in the tentative recommended practice for 


r omplete 
the boiling nitric acid test (A 262) will prevent variation 3; tears in service may rapidly i increase in size and progress to complete 


failure even though the ‘material is extremely resistant to the original 
in procedure that has resulted in some confusion. oe _— flexing- fatigue cracking. Because of this characteristic of syaterie 


i” The Emergency Alternate Provisions E. EA-A A 240a which | compounds, particularly those of GR-S, this method in which the speci 


have been withdrawn were put into 0 effect along with simi- mens are first artificially punctured in the flex area should be used in 
dart requirements for certain ‘Stainless plate, sheet, and the fatigue properties of of this class of 


strip for industrial applications, whereas A 240 covered om 
Mernop OF Tam FOR OF ‘or Couran Fas Faprics 
mat 
the Emergency F Provisions i in the opinion of the committee 
should not be applied i in 1 this ;service. abi ity of hy rogen into ; air abrics coate wit ru 0 syne 


Copper and Copper . Alloys; | 


Revisions of the e large number ¢ of specifications to 


‘ for c copper and co copper alloys s and the two standards in) u This This method is used to evaluate the permeability of rubber or oy: nthetic 


which tentative revisions appear as indicated in the at- _clastomers w with respect to volatile liquids diffusing into air. Ie is ap- 


| tached ee ‘foe the most part involve incorporation of the cs icable only to the materials in sheet form of moderate thickne an 
principally u: useful for comparing the relative permeability of different 


latest requirements on tolerances and permissible varia- 
Ase 


tions - Some | of these relate to diameter, thickness, width — 
of bars, etc. In some cases, schedules of short lengths 
some cases, S$ es of sho § plane fuel cells, oe hose, and similar applications. 
applicable to stock lengths are covered. The incorpora- 


M T R J A 
4 ETHODS FOR ESTING NKUBBER DHESIVES 
‘tion of suitable permissible variations and dimensional 


tolerances has been an importan 1t project in Committee — 


_B-5 in the past few years. There has been cooperation may be applied in plastic or fluid form and which are manufactured from 


between ‘Tepresentatives of 5, in natural rubber, reclaimed rubber, synthetic elastomers or combinations 


of these materials . They are not all to be considered as applicable " a [a 


particular type of adhesive nor do they necessarily include every test 
search ‘Association. ype y y inc ryt 


a which may be applicable to a particular type. They do, however, 
of fort provide Procedures in in standard form for evaluating the the n more ‘important 
properties of the usual adhesives ordinarily classed as rubber cements. 

With the withdrawal on November 25 of ‘the General These methods have been under development for several years and should © 
Order L-179 cov ering the manufacture of prove very helpful. There have been urgent requests for them from 


‘ment the need for A.S.T. M. Emergency ‘Alternate various s organizations including branches of the Armed Services 
Cree ini onger Classes of Tests.—The tests may be classified in two groups, the first 


‘Spe cifications for Portland Cement (EA — C 150) no longer 


S including those procedures in which the adhesive is applied to specimens 
_ existed and they were withdrawn on December 11. These 


of materials to be bonded after which the quality of the bond is cevalu- 
emergency requirements were in line with the former 


-WPB order which limited manufacture to three types of | itself 


‘without consideration of the bonding properties. Th 
cement. This order was” originally issued in August, _ class 1 are those for adhesion strength, bonding range, ery point ot and 


1942, when demands for portland « cement were very high, cold flow. _ Those i in class 2 comprise determinations of viscosity, stabil- et. 

the total production for that year "being the highest _—- ity, cold brittleness, weight per gallon and plastic deformation (for aan 
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isc 


from, the heartwood of ‘old 
a yellow pine stumps by a steam and solvent recovery proc- _ 


Steam -Distilled 


with phthalic anhydride, t 


=i 


| 


ine 


Be. 


fate 
dH. NB Burstein’ 

ing 
idary alco- 
hols by esterification, before ei with the dehydra- 


css. It consists essentially of tertiary ; terpene alcohols tion 1 of the terpineol. Our experiments showed that only a 


(chiefly . alpha- terpineol), and the secondary alcohols 
and fenchyl with relatively 


‘The uses of pine oil are as a in 


the flotation process of ore tecovery in the mining indus- pr 


try, as. as a a penetrant and a wetting agent in the scouring g of ; or 


wool, and as a thinney and setting retardant in some ‘types — 
of paint and varnish. Pine oil is also used in the ‘manu- 
facture of insecticides, disinfectants, cattle dips and sprays, “= 
_ as a perfume or counterodorant in cleaning compounds, 
and as a source of certain chemicals and 
__ terpene alcohols and their derivatives and terpin hydrate. 
Ss commercial value of pine oil, for most of these 
uses, is dependent primarily upon its terpene alcohol con- 
tent, and. to a lesser extent, upon the absence of moisture. 4 
The high- gravity, light-colored commercial pine - oils con- 
_ tain the highest percentage of alcohols and are almost an- _ 
hydrous. Tn spite of the importance of the alcohol con- 
7 ‘tent of pine oil, methods used in the industry for. determi- 
nation of f terpene alcohols when this study was begun in in | 
December, 1942, had not been completely standardized. 
ne Correspondence v with several pine oil producers regard- 
ing their methods of test brought forth that the 


of the during the initial stages of 

i this work were concerned with the determination of only 
_— the terpincol content of pine oil and were based on the 
_ supposition that only this constituent breaks down to 
: water and dipentene when the pine oil is boiled with a 


es 


weak catalyst i in the presence of sufficient mineral oil t 

= the temperature down. Although this ohachod 
could be applied to industrial separations, * 4 its quantita: 


application was open to question. 


NOTE. —DISCUSSION OF ‘THIS PAPER IS” INVITED, either for 
_ publication or for the attention of the author. Address all communica- 
tions to A.S.T.M. Headquarters, 260 S. Broad St., Philadelphia 2, Pa. 
_ Contribution from the Cotton and Fiber Branch, Office of | Marketing 
Services, War Food Administration, Washington, D. C. ay 
- § Chairman, A.S.T.M. Committee D-17 on Naval Stores. Chief, Naval 
 ) Stores Section, Cotton and ‘Fiber Branch, Office of Marketing S Services, 
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_ some of the secondary al alcohols. 


T 


partial esterification takes place in any reasonable length 


of time. to the ‘work of Chadwick and 


po oc 


attempt was made to find a minimum ‘temperature at which 


terpineolwould bedehydrated without affecting thesecond- 


ary alcohols. _ This was also unsuccessful, as the tem- _ 
perature which complete dehydration of terpineol 


occurred was also high. enough to cause decomposition of 
Experimental Procedure. for Selective Terpineol Dehydration. — 


Samples a of the tertiary a and secondary alcohols, and known ne 
mixtures containing -alpha- pinene to ‘simulate various 


types of pine oil, v were selected for study. 
A 100- portion of each sample, to which had been 


added an equal quantity of mineral spirits CV arsol), 


, Was 
dehydrated by using weak catalysts of the type reco = 


mended for selective tertiary alcohol dehydration. These 
included fuller’s earth, metallic | copper and a trace 


pwr 


iodine, and solid | potassium acid sulfate. = | 


Some t runs were made with a prelimiaary refluxing with 
- Additional runs were made i in which | 


wi 


f 
ented in Table I 


TABLE I. _—PERCENT ATION OF 
HOLS, USING WEAK CATALYSTS. 


per cent ‘Catalyst or Method Used 


Copper s and [2,8 hr. at171C. 


100 
os ‘Solid KHSO,, 5 hr. at 176 C. 

er and Is, 4 hr. at 147 

Soke hr, at 116 C.¢ 


Indicated 
percentage of 
Tertiary 

Alcohols 8 


Alcohols Present, 
‘percent 


Becond-— 


(100 


‘Baller h ( 
uller’s earth (one run ~ 

earth 
Phthalic anhydride, 
earth 
o | Copper and Is 


to 63 


The italic n italic numbers in refer the and 
ing in the list of references appended to this paper. 
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Variable, to 
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nzene solution for 46 hr. in order to prepare 
utsce, is entirely impractical for an analytical 
i 
= 
; ‘ 
AS 
as the dehydration to take place at lower temperatures. 4 
‘possi 1llities Of stan ll d in a Barrett-t pe 
calculated and unt of terpincol 
_ known to be pre: 
a 
— 
— | 
i 
— 
60 | 20 
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‘TABLE {1.—PERCENTAGE DEHYDRATION OF TERPENE ALCO- 
HOLS, USING FULLER'S EARTH AND PHOSPHORIC ACID CATA pinene was pipetted into | the flask | 0. 3 mi. 


: syrupy phosphoric | acid. The flask was connected to a 
Barrett- type wa ater fitted at the top with a reflux 
4 condenser, and at the bottom with a rubber marcel 


movable mercury reserv oir. 


After bringing the mercury, level up into the 
— leg of the trap to '/s in. below the side tt tube, gentle heat . 


was applied until the reaction started. . The: reaction pro- 


Alcohol Ks 


Terpineo! liquid (practical grad grade).. 
100.3, 99. “101. 1, 98.4, 99. 2 ; 


High results probably due to dissolved moisture. 


ceeds vigorously at first with ve ery little heating. The 


et is not completely ays in all Cases byt these _ water ter and hydroca rbons formed were collected in the trap, 


wire 


catalysts, with time and temperature both _ affecting the the mercury level being lowered, when n necessary, to retain = 
; results to a lar ge degree. . On the other hand, borneol and ~ the x water. ” When the reaction appeared to have slowed - 


fenchyl alc alcohol are also substantially dehydrated Cup to | — down, | as tedtcuaad by a slow increase in the volume of — 
“Ny per cent) by fuller’s earth alone. - Hence, the above water collected, most of the ¢ hydrocarbons were returned a 
_ type c of procedure cannot be used to measure the terpineol ‘to the flask i raising the level of the mercury in the trap. 


content of pine oil 
Selective halogen addition 


| 
sion to terpene alcohol mixtures was 


due to substitution on all the alcohols. Other i in- Each milliliter of water ‘collected in 

vestigators have come to the same conclusion concerning represents 8.56 of terpene alcohol having a molecular 

Siegal as a means of measuring unsaturation in weight: of 154.14. The results are shown in Table II. =e 
_ the terpene series (2). these results it could be concluded that this 
. there is evidence to indicate that the ter- ter- method should prove satisfactory for determining the total 
- Fydro content of pine oil could be determined by « catalytic alcohols in pine oil, but it seemed desirable to — 
hydrogenation after removal of all terpene hydrocarbons, further proof that such a conclusion was justified. Cine. 
as in the borate method described later in this paper, this — 14 ole would also be dehydrated along with the alcohols, 
‘was not attempted, _ as it was felt that such an involved thereby tending to give high results, but since the cineole — 

¥ "method, using special equipment of high initial cost and _ content of pine oil is quite small, it was felt that this 

_ fequiring considerable skill i in its manipulation, ‘was not would not have a 4 material effect on the results obtained 


TERPENE ALCOHOL APPLICATION oF OTHER or A 

decided a method of estimating the total 


alcohol content of pine oi!, rather than the terpineol con- As an entirely’ different approach to the problem, con- 
tent alone, would best serve as a means for evaluating the sideration was given to other possible methods based o es. 
t product, until such time as a satisfactory procedure for ter- conversion of the alcohols to esters or to compounds other 


AD 


- pineol assay could be developed . Ono, Hirayama, and than water. Here three procedures : seemed to possess pos- 
x Matsuzaki (3) had shown that_the various terpene alco- sibilities, namely, ; acetylation, the Zerewitinoff | method 
hols could be quantitatively dehydrated by using phos- (5), and th 


PE 


phoric as the catalyst . As variations of this ylation 
were evidently being used in several commercial ation; 
“laboratories, it was considered desirable to ‘study at Although the te terpen alcohols borneol 


to standardize it. * react quantitatively v with acetic anhydride to o form ace- 
_ In this connection it is to be ania that chis is ii a ‘tates, t the reaction in the case of tertiary alcohols does not 


ea dehydration to dipentene and water, as it has been 4 proceed t to _ completion, due mainly to the opposing - 
shown (4) that when terpineol is dehydrated the resulting tions of hydrolysis and dehydration. Chemists in the 
end product consists of a mixture of dipentene, terpinene, laboratory of Schimmel and Co. (7) found that after 45 


_terpinolene, and lower boiling menthadienes, as well as min. only 84.4 per cent of linalool had been esterified, and ss 
unidentified products, probably terpene after 120 min. there w was only 77.9 per cent of ester left in 
4 polymers. the reaction mixture. From this it was assumed that at de- 


st th - effectiveness of a proposed method, composition of both ester and alcohol begins before acety- 2, i 
‘using small quantities of both fuller’ Ss earth and phos- lation is complete. A. Verley and F. Bélsung (8) tried to 
_acetylate terpinol quantitatively in pyridine solution, but 
in American pine o oil, the dehydration was carried out on - this variation of the procedure also failed due to decompo- 


I s several samples of alcohols as follows: Si. a sition as above. In the face of such evidence, acetylation om 


Experimental Procedure for Catalytic Dehydration. —A 0.1-g. was disregarded as a means of determining the alcohol 
; po rtion of fuller’s earth was weighed into a tared, 250- ct content of pine oil. It has not yet been possible to explore 
a #9 round-bottom flask containing a few glass beads. -_ the possibilities in the analysis of pine oii of several more ts 


100-g. Portion of a known solution of the alcohols in recent modifications of the esterification a a 
a a Wijs iodine procedure, Klimont bromine method (Arch. Pharm., Vol. oe © Later, a specially designed, more accurate and more suitable water 
250, p. 579 (1912)), and thiocyanogen addition were all tried and found tra tr re was provided for this method. Its design is shown in Fig. 1 of the ‘iad 
q unsuccessful. For a further study, see Joshel, Hall, and Palkin, Ind. Eng. . T.M. Tentative Methods of i San and Testing Pine Oil 
Edition, Vol. 447, 15 i941. 802 44 + T), 1944 Book of A.S.’ S.T. M ards, Parts land. 
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TABLE IIl.—PERCENTAGE OF “ALCOHOLS FOUND IN TERPENE 
HYDROCARBONS AND ALCOHOLS BY ZEREWITINOFF 


to equalize the g gas pressures, _and then, with the stopcock 
= a ee to the atmosphere, the leveling tube \ was raised 
eee eee } 7 until the burette was filled with mercury. The stopcock 


49 per cent total alcohols, 51 per cent other terprnes¢. . Tie solutions in both arms of the reaction tube were 


68 per cent total alcohols, 32 per cent other terpenes. . = 
= then broug ht together, and at the same time the 


E.&A. pure borneol. burette was ned the reaction tube. The evolved 
a Technical grade, supplied by Givaudan- Ine. New York, 

4 Mixtures of terpineol, borneol, and fenchyl methane was kept at atmospheric pressure by ‘lowering the 
prepared as percentages by weight. | 


for several minutes until “no more methane was evolved. 


"The system was allowed to come t ilibrium, and the 

y yed to come to equilibriu 
volume of methane read. The percentage of alcohols in 


‘The the active hydro- X 0.000719 X 154.14 X 100 
gen content of a material and is therefore adapted to the 


where: 
off's reco ded results with the terpene alcohols 


themselves The method depends essentially « on the olume of methane corrected to 0 C. and 


‘reaction between the alcohols and methyl magnesium ssure an 


"eee 760 mm. pressure and corrected for the 
iodide (Grignard reagent), with the evolution of methane, 


he volume of which serves as a basis for the molecular weight Of the aiconois 


of the alcohol content. The authors successfully repeated = weight of 
| Zerewitinoff’ s results, as shown by the data in Table Ti. Ye 0.000719 = weight of 1 ml. of methane at stan ard 


_-percentage of moisture in sample. 
alues obtained were in most cases Stighely tower: 


nacural pine oll ag Particularly ing were the those obtained by the dehydration method. must 
that the terpene hydrocarbons and ethers would not inter- be remembered that the latter tends to give slightly high 


fere with the action of the Grignard reagent. Zerewitinoff results, whereas the Grignard re reagent method gave 


had previously stated that fenchone, camphor, and ‘men- slightly’ low results with the secondary alcohols. If the 
thone also did not interfere. values i in Table IV showing a devi iation from the dehydra- 
series of ‘tests were: then run on three authentic tion ‘method of more than 2. per cent ‘on sample and 
= of steam-distilled pine oil, all of which had pre- a more than 4 per cent on sample C, were eliminated from a 


viously been tested by the dehydration method. The pro- 


the calculations, then the mean values for total —) 
cedure outlined below was followed. Results are ‘tabu- 77.5 and 71.2 per cent, respectively, which are less 


lated in Table 1 per cent off from ‘the dehydration values. We be- 
_ Experimental Procedure for Method. —A 0.17 to lieve that it is safe to” conclude that the Zerewitinoff 
4 0.30. sample was accurately v weighed out if into the large _m eter 


compar: ment one a special Zerewitinoff tube, and dissolved tent of pine oil within 2 a maximum probable « error of +3 
“gent in ndry dius ether (or i in ndry phenetole) w were ere then _ The method seems — adaptable to the plant con- 


pipetted into the small arm of the reaction tube, and the | trol laboratory because of the speed with which individual 4 
bgy connected to a water-jacketed gas burette of the — samples cz can be st as well as to the central testing © 


iain IV.—ANALYSIS OF PINE OILS FOR TOTAL ALCOHOL CONTENT BY LEA ane METHOD FOR ACTIVE HYDROGEN. | 
per cent by dehydration TH 5 per cent by dehydration per cent by dehydration 


(cor- dration from | dration | dration 
Ww aiahs of | rected), Value, | Weight of rected), , | Mean, | Value, | W eight ¢ of | re ), | Found, 4 
g. 1, per cent| per cent | Sample, g.| per cent | percent | Sample, g. l. | percent | per cent 


20. 2062 
32. -2791 
22. . 20990 
21. . 2287 
19. 2538 
28. .2132 
29. . 2558 
28. . 2446 
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“laboratory where quently only Results obtain the. above procedure: on the pure 
a 


sample are available is ‘hoped that further stu alcohols and mixtu were very close to the theo- 


_ may result i in eliminating some factors, not now evi vident, — retical, as shown i 
which caused the wide recorded. 


Borate re: q : F TAGE RECOVERY OF or Bt vor 


AL A. Kaufmann showed | ‘that alcohols Keown per in 
xture, percent 
‘te ‘separated from other constituents of a mixture by the — 


use of ethyl borate. ‘This 1 method i involves five steps: ( (a) pou 


the conversion of the alcohols to their nonvolatile borates, 3 
removal of the nonalcoholic constituents from the by 
q mixture, (ce) hydrolysis and regeneration of the 


pee _@ Synthetic mixtures of terpene alcohols and hydrocarbons made up = 
“terpene alcohols, | (da) extraction, , washing, and | 

the extracts, and removal of the s solvent and weighing Regular steam-distilled pine oil. 


4 Steam-distilled 1, sa le B in Table IV. 
the recovered terpene alcohols. Chadwick and Palkin qd) 


in their e examination of steam- -distilled lov than the results obtained by 


pentine. For use with pine oil, several ‘modifications ever, as previously pointed out, dehydration results 


j sometimes be slightly hi "while on the other hand, 
their rocedure were found necessary. 
there i isa possibility of a slight loss of material in the bor- 


Several different mixtures containing known amounts ek 
5 ime method due to handling through the various steps, and 


“tery ene alcohols were first a analyzed, followed by two cing through 
P y to volatilization of traces of terpene alcohols under vacuum 
samples of steam-distilled | pine oil sil which had previously. 


An im nt advantage of the borate procedure lies in _ 
been tested by dehydration. The procedure outlined be- 


applicability to all pine oils regardless of interfering 
_low was followed substances. The presence | of any dihydroxy alcohols” or 
Ragweed Procedure for Borate Method. —Fifty grams of — — terp in hydrate i in a pine ¢ oil would 1 result i in excessive values a 


frees 40 g. of n-butyl borate 0) and 20 g- of xylene for aaa content “where the - dehydration or the Zere- 


_ were heated with constant stirring at 70 C. for 30 min. at weieal procedures a are employed, since each mole of poly- 4 
60 mm. pressure, , using an oil bath. The he temperature of  hydr 


oxy alcohol two or three moles s of measur- 
e bath was raised and the Pressure lowered to distill off | a 


solvent, , excess reagent, butyl alcohol, and nonalco-- 

| holic portions of the : sample. The distillation wa as con- 

— tinued for some time at 4 mm. pressure and at a bath | tem- 


alcohols is involved. Although ordinary terpin hydrate, 
_the hydrate of 1,8-terpin, occurs to only a slight extent in 
fresh essential oils, it may be formed in many of them « on 
long standing (11). In the case of synthetic pine oils, 
The residue of mixed terpene alcohol borates was then there is reason to believe that small amounts of terpin 
. transferred to a separatory funnel and hydrolyzed, merely _ terpin hydrate are present, since such pine oil can be | 


by shaking with 200 ml. of 5 per cent NaOH solution, and | made from pinene through a terpin hydrate process, with © 


the liberated alcohols were extracted with several por- a yield uy up to about 89 per cent of terpineol (12). One syn- os. 
tions ¢ of petroleum ether. The combined ether extracts thetic pine oil tested in this laboratory showed a an alcohol 


tillate came over. 


washed until free of butyl alcohol, and subsequently "content, as determined by by dehydration, 12 per cent higher 
anhydrous sodium ¢ carbonate. c. Finally “the s sol- than the results obtained by the borate method. The 


"vent was removed by evaporation under n reduced d pressure. moisture present i in the sample a as subsequently determined 
; The isolated alcohols were weighed. iT accounted for 6 per cent of the difference leaving an addi- 


It was at first thought that the method could be short- tional: 6 per cent unaccounted for, which may have been z 
brad by weighing t the terpene alcohol borates obtained | due to the presence of a small amount t of unconverted 


after the first v acuum 1 distillation of the reaction mixtures, polyhydroxy terpene compounds. ib 


and | computing the percentage 0: of alcohols from this value. ps Dissolved moisture i is also as serious } interfering factor 


many was conc 


the 


When the same idea is further and applied to th oils cannot be made with any degree 


secondary alcohols, the number of mixed terpinyl- -fenchyl- the selective dration so far pro- 
butyl borates possible is evident, and it can readily -_— 
realized | why any ide idea of u using: a gravimetric factor i in con- 
nection with the weight of the borate residues had to Une total terpene alcohol | content of pine | oil can 
in favor of the hydrolysis procedure. 


| 
| 
| 
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a. _ 
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dure and 
not certain, but the results of a pine oil for further study, processing o 
varying relative amounts of boric acid esters to 
formed, wherein one, two, or possibly three te alcohols in q — 
“4 | of accuracy by 
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spe nited Nations Standards Committee 


= 
Tequested to un ertake are: work on buildin 


Ss 

an 


7 terials and equipment requested by the Industrial Rehabili- 

- tation Division of the UNRRA; (2) standardization of flat 

Standards Coordinating Committee has opened a New bottom rails needed to rebuild the d damaged trans- 

York office , and in order to carry out its work —- 
the committee will maintain ol 


charge of the New York office has had wide. vier 


his many years work in the Treasury Dept. which will be 
9 A. helpful i in the activities of UNSC. Each office will work 


Amazon Valley. 
oe In 1942, at the request of the > Brazilian | Government, the 
J National Bureau of Standards loaned the services of Dr. Norman Bekke 
with a certain group of countries, and each will keep * 
are other in cle close touch with its activities. 


dahl of the Bureau's Rubber Section to direct the establishment of a mod- i 

x The purpose of this new United Nations Standards Com- Belem in the State of Para. Dr. Bekkedahl recently returned from the 
mittee is to “‘spark plug” cooperation between the allied 


ern rubber laboratory at the Instituto Agronomico_ do Norte located in 
belligerent countries in standardization matters as an aid 
pr 


laboratory and reports that it is now completely equipped and in n operas 
, while its staff continues to be built up. 
oduction and use of war supplies and equipment and _ The Instituto Agronomico do Norte is one of several research institutes 
7 also i in relief work It seeks to secure the maximum pos- 3 supported by the Brazilian Government and is somewhat similar to ‘the 
Regiona 
a sible coordination of standards necessary for the war effo 


rt 
and for the immediate postwar period 
Planning for this new international Committee has as been 


al Research Laboratories of the United States Department of Agri- 
Toronto, and London 


culture. The director of the Instituto, Dr. Felisberto Cardoso de Cam- 
argo, has concentrated the research program largely on rubber, since it is 
the most t important export of the Amazon region. 
done at a series of meetings in Washington, New York, ee According to the Technical News Bulletin, National Bureau of Standards, 
m. The J London meetings ‘were at- plans $ are being made f for continued cooperation between t the new labora- 
. tended by delegates from Australia, Canada, Great Britain. bas tory and the Bureau and other organizations in the United States for the 
New Zealand, and the United States, and by a a Russian n ; _ development of improved methods of testing and grading natural rubber, 
observer South Africa, while. not “able ‘to attend the 


and for fundamental | research on rubber of en atl and treatment. 
Federal Specification on Groin Size 
join have been to Brazil, ‘and China. 
"The committee is set up to 0 operate for a period of two - Classification of Austenitic Grain Sizes in Steel. The Supplement 
years with review y of the need at the end of that time. 


to Federal Specifications QQ-M-151 
Participation in the work during that tim 
4 


e will be-oven for Inspection of Metals. - The charts classifying : austenitic grain size 
to the national standardizing | bodies of such of the United 


_ dated September 30, 1944, thus becomes part of the General Specification 
_ Nations as may desire to participate in and : support port the une 


of are identical with those given in the A.S.T.M. Standard E 19 ane : 
the 


idealized form for grain size; the of other the structures found from 
McQuaide- -Ehn test in a 2 carburized case. 


_ Among: the : first jobs that ‘the n new committee has | 


Copies of this 
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the first and second "BfScedures mentioned, th 
: amount of moisture present as such in a pine oil must be rte pes 
_taken into cach percentage of such dissolved T. Zerewitinoff, ‘‘Quantitative Bestimmung Der Alkohole und of 
P moisture, if not allowed for, would erroneously increase Pheaole in Atherischen Ole | 
the computed percentage of terpene alcohols by 8.56 per _ (re) J, R. Johnson and S. W. Tompkins, ‘Preparation of mButyl = 
gent. further study of methods for determining the Orgenie Symrbeses, Vol. XII, p.16(1933). 
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NE OF THE differences in behavior be- 1909 Prof. Carpenter si said C2): gt ‘Thete a no known test- 


: ins human n race and the ¢ lower animals is the prac- ing, I think, in the world which can give as erroncous 
tice in which members of the human race frequently in- opinions or give as erroneous results as what we get in 


dulge of trying to predict the future. hen no apparatus testing oils." Although much progress has been made 
_ is used this practice is called * ‘thinking’* or “worrying. aa "during the 35 yr. since these remarks were made, the sub- 
In another method in which only a small ; amount of glass ject is still rather difficult. 
"apparatus is used, it is called *‘crystal gazing." In an- The first S.A. E. specification for automobile engine oil 


b: other method in which the glass a apparatus: isa little more that I can find is Specification No. 26, printed i in the Trans- 
elaborate, it is called ‘chemical analysis," and in another actions of the Society of Automobile Engineers for 1910: (2) 


method i in which the a apparatus is still more ¢ elaborate, it is ae AUTOMOBILE ENGINE LUBRICATING OIL pa 
‘sometimes called ‘ he ‘life | ing. None of these methods 4 Oil for this purpose must be a pure mineral oil, no addition or adulterant 
always 100 per cent perfect, but by using combinations any 


3 
of these other methods, it is frequently possible to Gravity. 


Fire not less then 450 
Viscosity at 210 F., Viscosimeter.......... to 50 sec. 
60 to 65 sec. 
50 cnt 


for certain as color, hardness, 
Fie 2 may then predict from these tests, which ; are valuable at 210 F., qn! a limited type of crude oil of wpe Bau ot 
identifica ation whether or not the apple is gravity. It infers that almost ; any of this "viscosity 


good. to eat. there is an 


pote be shor i bi in use in an engine un 
Operating conditions. If we we do not want to make an 
elaborate test, we may « determine how the oil performs tions. This same point has been very many times. 
| oe in some kind of apparatus in which we try to simulate — ‘since these early days. This i is the theme of two of oe 
x actual service, or at least some of the factors of actual serv- most popular pieces of literature of the A.S.T.M., 
In the ideal. laboratory life test all factors pr paper given in n 1928 8 by R. E. ‘Wilson and D. P. Barnard 
moting deterioration or failure are greatly intensified, “The Significance of Various Tests ; Applied to Motor 
while their correct relation and sequence are maintained. & Oils’’ (4) and the A.S.T.M. — “Significance: of 
tests a and accelerated laboratory tests s serve a useful 
"purpose in so far as they give information in a much _ Although some of may give us” valuable in- 
shorter time, facilitate the testing of a much larger number formation in regard to certain properties of an oil, it has he 
of products than would be ; possible otherwise, help climi- been found by experience that the performance of an oil 
nate unsuitable materials, and afford a more — in service depends upon a large number of ‘properties, © 
and a aa oil is like a chain, it is no stronger than its sweakest 


an oil may be excellentin 


NOTE.—DISCUSSION OF THIS PAPER IS INVITED, either for publi- Michiana: -Life “Conference on _ Transportation, R. 


i coe or for the attention of the author. Address all communications _ Fenske (6) tabulated both the usual | inspection data and 
also a hydrocarbon type analysis on some commercial 


_ A.S.T.M. Headquarters, 260 S. Broad St.,Philadelphia2,Pa. = 4 


Presented at a meeting by the A.S.T.M. Detroit District 


_ Committee, Detroit, Mich., Nov. 21, 1944, featuring a symposium on Life 10-W oils. These data | did not include specific tests to 
cae ‘Testing. Another interesting paper Presented b R. E. Peterson on determine resistance to oxidation, and although he listed _ 


“Relation between Life Testing and Conventional Tests of Materials’’ Ms 
will be publishe din che March Buen. patina ‘ 21 different tests on each of these oils, Prof. Fenske said, Bah 


, General Motors Corp., Detroit,  *The italic numbers in parentheses refer to the reports and ‘Papers 
‘appearing in in the list of references appended to this paper. 
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il made from any other crude oil will be unsatis- | 
any other oi made the oil and automotive industries 
degree of accu d of les, we may use dpoint of source of cruc 
* we are interestee™ Poil inste: res. We may deter- territory from t hat although these 
mewhat analogous test "procedures. In 1913 Tipper P 
somewhat a an and wedice ies performance 
these il cifications. However, we may 
— 
4 tes 
he very early days of the automotive to a weakness in one or more othe 18 
— 
| 


is to actual Of course, the 
in which we can be sure that a laboratory test will | 

lack of in the oxidation with a service test is to duplicate absolutely ev 
"characteristics of oils is not due 1 to any lack of work Oo «thing i in the service e test, including apparatus, time, tem- 
tests. A number of years ago the peratures, cycle of operations, etc. However, this would 
_ mean that the laboratory test and the service test t would be 


"identical and nothing 1g would be gained in making a labora- 
or 4 tory test instead of simply observing what happens in actual 
time many additional tests s have been service. At the meeting of the American Chemical 
_ However, there are several fundamental reasons why labo- ciety in New York, September, 1944, a symposium was 
tatory oxidation n tests may not always ¢ correlate with serv- held on ‘Bench ‘Scale Techniques.’ A number of the 
ice. One of these reasons is found in the effects of cata- papers (8) given at this symposium were on life testing g of 
a lysts and inhibitors. engine oils, and they are worthy of of 
ae order to keep t the laboratory test results from varying all who are interested in this subject. ee Ab reo , 
_ due to the catalytic effect of metals picked up from the - _ Although some of these laboratory bench tests are we 
| ‘test apparatus, many tests are made in glass, but in actual ‘great value i in predicting the performance of oils, the: final 
use the oil may pick up catalysts from the engine which, — measure of quality of an oil always must remain “‘per- 


4. of course, is largely ir iron. In one test which we made (6), _ formance in service. ir. may t be objected th that actual l tests 


it was found that a certain very highly refined oil without _ under service conditions are too expensive in time \¢ and — E. 


“a i any added oxidation inhibitor oxidized and caused very money, but it is possible to make engine tests in Tabora- 
.. bad bearing c corrosion in an engine on the road in less than | tories under controlled conditions; and from the ane & 
es 1000 miles, although the oil stood a test of 200 hr. of these laboratory engine tests, very good predictions ae if 

glass with pure oxygen at 350 no 


the 1939 meeting of the American Chemical al Society, Of course, engine tests made in ‘th le laboratory | afe not 
Downing, Holbrook, and Fuller. (7) reported | tests which “performance in service.” ‘They are simply erigine t tests” 
showed that the method of cleaning the engine prior to” under controlled conditions. — _ But there is no such thing as 
making a test might greatly influence the results. — They a standardized ‘ 4 ‘average performance in service.”” — Each 
ae reported that much more deterioration of the oil took engine running ‘in service is different from every other 
. a place i in their tests when the engines were cleaned + with a engine i in service in some respect. _ The only real differ- 
water solution of an alkali cleaner than when the engines ence between a controlled engine test in the laboratory 


7 
Were cleaned by washing v with gasoline. pet ase) and a road test or performance in in service is due to t the 


_ determine the effect of catalysts, tests tests are sometimes fact: that in the laboratory we have more control over the 
made with the addition of various amounts of different various engine and operating conditions. There is no_ 
metals: or metal compounds. However, different fundamental difference between an engine operating in 

are affected differently by the various metals. : One oil may _ Seevice -and a laboratory engine test except for the fact that 
be very resistant tot the effects « of iron and very susceptible — we usually think we know more about the conditions of a 

to the effects of ¢ copper. . The. effects of these two metals laboratory test. There is a ‘real. danger, however, in pre- 


_ may be just reversed with another oil. — Still another ried _dicting from a laboratory test under known conditions as — 


creasing amounts of different metals and then pa 


_ Laboratory engine tests have been under developineet, 

—_ trouble i in connection with trying to ian: for a number of years. . They have been studied in the 

ee -- tests with performance it in service is caused by various laboratories of the oil and automotive industries | 


8 the effects of inhibitors which may be carried over in an they have been studied by committees of the Society of 4 


engine from one test to another. In some cases it has been 


Automotive Engineers, Coordinating Research Council, 


om a 
found that oxidation did not occur in road tests with oils and American Society for Testing Materials. When the ~ a 


which showed very poor oxidation resistance in labora- Army and Navy were confronted with the problem of > 3 


; a tory tests. Some of these results were due to the effects of taining large at amounts of 01 oil for use all over the world i ina 


inhibitors used in the previous tests in the engines not variety of engines, they both developed _ specifications q 


being cleaned 1 out of the engines prior to the later tests. based on both the conventional tests of viscosity, flash- — 
— One of the very important factors in these ‘tests is | the point, etc. , in order to classify the oils, and also on engine © 
_ proper cleaning of the test devices and actual engines so tests to help in predicting the performance of the oils — 
_ that the oil will not be rated too low due to the catalytic under actual service conditions. ‘The Nav Specification, 7 
effect of too much metal pickup from the apparatus or the (Int), specifies among other tests 


os engine, or rated too high du due tothe carry-over ofinhibitor * “Diesel engine lubricating oil shall be tested for periods — 


previous not less than 300 hr. in 3 or more types of one-cylinder 
Another -teason why laboratory tests do not always _ Diesel test engines, _and for periods of not less than 500 hr. i 


_ check with service is — to the effects of variations in the i ae 


Operating con lere are a large number of operat- This also states that these engine tests will 
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to performance in the various kinds of service can 
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be required on the S. E. (10 and S. re E. 50 0 grades of ‘The 5 4 Diesel test is a multi- 
evidence is” submitted Bor. and Diesel at 2000 : for §00 hr., with the oil at 


in the he operating conditions: in: most service 
conv er of are less severe than these test conditions, it follows that a 


"These tests are are the to tests of the oils are satisfactory in ‘these: tes: tests they will probably 


q also given of ‘the of these ubricanes responsible is not encountered. As an illustration, an oil 


in service. might be satisfactory i in all these tests and yet trouble 


rmance of the be in a if the 


ae engines un 
tests using five different kinds of engines are specified. _ , _Hlustration, the oil might meet all the requirements for 
1 
_ These tests and the _Operatia 1g conditions are selected the S.A.E. 30 grade, andy et it might be too high in viscos- 
mt. - ity to permit starting at low temperatures if the correct 
are of the greatest severity and i importance in respect to the classification for the engine and operating ‘temperature ae 
factors s being te tested. The first test, which is known as the should be S.A.E. or ¢ diluted S. A. E. Ho 
Caterpillar t test, made u using a single-cylinder Cater- _ An illustration of a 1 possible due to 
__ pillar engine operated at 1000 rpm. for 480. hr. with the oil ual factor which might be overlooked in a limited amount 
a4 at 145 F. and the jacket | water at 175 F. __The tes test is to of testing is s resistance to Tusting in Bn presence - of water. 
evaluate the oil with respect to ring- sticking, we: wear, and : It is well known that water will c 
detergency in in a Diesel when tested at ely lo low if a an engine is operated | at too low jacket and crankcase 
oil temperature. temperatures, and it is also known that the tendency fe) 
Under these test insitiadek. using a straight eeteat this water to “cause ‘rustin of the engine parts ma be ; 
§ 4 ng gine pat 
oil, there will usually be considerable trouble due to vn sc influenced by the rust- resisting properties of the crankcase ‘a 
nish, ring-sticking, and carbon deposits, but if a good oil oil. ¢ However, , all of the | engine tests L-l t o L- “5, fed 
oxidation inhibitor and detergent is used, the sive, are made at temperatures above those | at which water 


will be and the rings little « will condense in the crankcase first it might 


engine, using a and injector, at 
900 rpm. for 3 hr. with the oil at 140 F. and the to tests that are ‘the De artment 
Water at 175 F, The test is to ‘0 evaluate the oil with require any additional tests that it feels are 
| Whenever an oil company submits a lubricant that is 
run-in and high load at comparativ ly low w ol tempera- 7 enough different from those on which the Ordnance De- a 
The L-3 Caterpillar test is made in a multi-cylinder _ variety of operating conditions, such a lubricant is ex- 
Caterpillar engine, at 1400 rpm. for 120 hr., with the oil at amined with special care and extra tests are required | 
_ 212 F. and the water at 200 F, Tt evaluates the oil with fore a decision | is made with respect to the lubricant. 


respect to detergency and bearing corrosion at moderate oil Oils which have the proper chemical and 4 
The L-4 Chevrolet test is made in a multi-cylinder — _ gine tests given in these ‘Army and Navy specifications — 
_ Chevrolet engine, at 3150 rpm. for 36 hr., with the oil at 5 are known as heav avy-duty oils. They are used in all Navy 
280 F. and the water at 290 F. . It measures resistance to Diesel en and in all of the engines of | the U.S. Ground 
oxidation, bearing corrosion, and general engine dleanli- Forces, and Diesel. They y are also 
when tested at oil ‘using: gasoline 


s. Hox 


a a clean | engine int 


such an oil in resistance to oxid 


osion of the test  copper- -leac 


=" 
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. >. Army specification, which also requires engine tests. a { 
q 
4 a Of Papers Dy representatives Of the tieht Classification for the scrvicc is uscd and Provided 
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— 
- 
the formation of varnish and sludge, the piston and en- cause their manufacture requires certain critical materials, 
; - gine parts will be badly sludged and varnished, but if a they are not available at present at the filling stations — ~<a a 
good heavy-duty oil is used, the piston and engine parts use by civilians in passenger after 
_ will be clean. Of course, it is possible to produce an oil war, when these limitations no longer are in effect, itis etd eB 
"which is poor in resistance to oxidation but which is probable that heavy-duty oils will be used very largely i a — 
thie L-4 test conditions with respect to the all kinds of internal combustion engines wherever the 1 
and such an oil may give service requirements are so severe that ordinary mineral Ms 
lowever, the weakness of oils will not give satisfactory performance, AN 
tion will still be shown From this discussion it is evident that the oil and a L 
— s of the used oil and by _ Motive industries have come a long way since the adop- ae 4 i 
corros beasiags:, __tion of the first S.A.E. Specification for Engine Oil 


i 
bite Oils as Related to Bearing Materials,” " Report to Subcommittee I of | 
 comiiened with suitability - of the oil and ro of the e oil, ¥ A.S.T.M. Committee D-2, Annual Meeting, New York, June 28,1937. 
and we recognize the importance of the engine and operat- — _G) F.B. Downing, G. E. Holbrook, and J. H. Fuller, ‘The Effect of 


id - Jearned how to select and control most of these condi- = ‘3 ion ‘Symposium on Bench Scale Techniques, Am. Chem. Soc., Septem- 4 
tions, , and in actual ‘service \ we have learned much about New 
Oane an aynor caring Corrosion 
the effects of uncontrolled variations in these of Lubricating Oils. “The Indiana Stirring Corrosion Test,"’ Standard 
how to manufacture and select oils that will give OilCo.(ind.),pp. 


under the various condi-  @)_R. G. Larsen, ‘Laboratory Evaluation of 


tions. Throughout these years the men in the E' Burk, E. Hughes, W. E. Scovill' and J. D. Bartleson, 
_~ _ automotive industries have learned how to cooperate in “Laboratory Evaluation of Some Factors Causing Lubricating Oil De z 

studying their mutual problems, an carne that A.C. Scholp, Bart. J. Conta, C.D. Russell, ‘Evaluation of 
is possible to. make go predictions with Piston Skirt Deposits,” pp. 117-131. 


mae respect to an oil by y considering such factors as identifica- © C. W. Georgi, “Laboratory Evaluation of Motor Oil Performance 
tion tests life tests, we should not overlook “certain Quaker State as 
‘ 
~ other factors , such as che earnest desire of a company > Coordinating Research Council Engine Test Procedures, L-1 ro 
nclusive, Coordinating R h C 1, 30 Rockefeller Pl 
by of the large drug companies is is equal importance Co) (a) Brig. Gen 1. Walter B. Pyron, Army Requirements af 
when applied t to lubricating oils: and Lubricants,” S.A.E. War ‘Engineering Production 
“most ingredicas of product is its Detroit, January 11-15, Abstract in SAE Journal, Vol. 51, No. 2, 
me 
maker’ s good t nam 


~Major R. E. Jeffrey, ‘Lubricants for Ordnance Combat and 
Ane Motor Transport Vehicles,”’ S. "AE. Diesel Engine and Fuels Lub- a 


— ticants Meeting, Cleveland, June 3, 1943. S.A.E. Journal, Vol. 51, 
Major J. A. Richardson, Military Ground Forces Fuels 
Carpenter, Discussion a on‘ Oils,’ Lubricants,"’ $.A.E. National Fuels and Lubricants Meeting, Tulsa, 
Soc. Automobile Engrs., Vol. 4, p. 278 (1909). November 4, 1943. S.A.E. Preprint for meeting Nov. 4-5, 1943, 6 pages, 
Transactions, Soc. Automobile Engrs., Vol. 5, p. 1741910). supplementary plates. Abstraets in SAE Journal, Vol 51, No. 12 De- 
Engrs., Vol. 8, i 3); also S.A. E. Bulletin, Vol. 4, s (ad) "Major R. E. Jeffrey, Jr., ‘The Military Application of Fuels and 
78-86 (1913). Lubricants,"’ Northern California Section of S.A.E., October 12, 1943. 
~ () R.E. Wilson and D. P. Barnard, 4th, ‘The Significance of Various _ Abstracts in SAE Journal, Vol. 51, No. 12, December, 1943, pp. 33-34. 
Tests to Motor Oils,’ Am. Soc. Mats., » Vol. 28 (e) Capt. W. B. Bassett, “Development al Heavy Duty Oils for Mili- 
= Vehicles,’ National Diesel Fuels and ‘Lubricants 


Motor Oils by dls ‘Methods, “Petroleum 1944, PP. R450, 452- 453, 456. Abstract Automotive Aviation Ind., 
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sion n than the other fibers, and they had | higher 


were the least resistant to exposure to light and i intermittent nt spraying with 


CRITICAL nature of corda ¢ fibers, so essential in ‘che 
Pita floja, one -of the si strongest fibers tested, was one of the least 
to intensive inv ‘estigation in finding a possible substitute 


"resistant to abrasion. Sansevieria had exceptionally good 
fees manila, steal, and om. It was important to have machines and pro- 
” Hemp and jute were very | similar in all of of the characteristics | measured. — is 
The October 


Technical News Bulletin of the National Bureau of abstracts a he resistance to abrasion of all fibers tested was profoundly affected by 
the direction of twist in the ply relative to that in the bundle, and also by -. 


more extensive paper from is Journal of this the addition of a small amount o of lubricant. cant 
Inthe test for ‘endurance a bundle of fibers havi ing: a twist may Baa 
turn per inch is repeatedly d drawn back and forth over three small pulleys” Painting Steel 
located at the vertices of an isosceles right triangle le. In the test for ‘Tue BMS Rep Report 102 2 issued by Bureau 
resistance to abrasion, a similarly twisted bundle of fibers is drawn back of Standards on the subject “Painting report in 
and forth against a second bundle whick, is twisted once around the first. a4 4 


This test is made i in such a w ones that the ms - of fibers eid the t test is 


a. 
a 
a 
< 
g 
a 
a 


and 44 covered of ‘his “The current paper by Wilbur it 


‘The procedures: for sclection wale preparation ry fiber | bundles: Porter contains in condensed form results of a very extensive series of 


5 15 inches of length, and of t speci- tests involving the relative durability of priming c coat and topcoat paints. T 
Mens are outlined. The fibers tested for the following Accelerated laboratory and outdoor exposure tests were involved. Copies 
characteristics: "Fineness of fiber; dry and wet breaking strength of the latest report be obtained from the Government Office 
elongation; effect of elevated temperatures, continuous soaking i in fresh ren ‘cents each. 
in sale water, alternate wetting and drying by the use of fresh or salt Cute 
¢ results of tests of six lots of abaca, nine o sisal, three o emp, two alls 
‘ “of }j f jute, two ¢ of henequen, one of pita floja, one of ixtle, four of sansevieria, eres psitsiuin there is a gentleman we should like co mect- ff 
one of pzimetto, | three of hemp, two of roselle, one of r meta one of He must have a wonderful disposition and certainly his curiosity would sili 
malviea, and two of yucca are given and discussed. ‘not be termed insatiable. His recent action—and that’s all we know 


Bs Great variations were found in the ch characteristics of different lots and about him as a basis for our concept of his ‘qualities—was to return a 25 
p eas s of one kind of fiber, and the results on different kinds frequent ly a cent | mystery bo book entitled * ‘The Corpse i in the Wax Works” "with the 
pecu- 


overlapped. No one kind of fiber was best in all respects. Abaca wasthe — statement ¢ ‘sent with 1 my recent set of the Book of Standards.” The pecu- 

- strongest of the fibers t tested, but some of the lots o of abaca were weaker = thing | is that no one at Headquarters has laid claim to > the corpse, } 

than some lots of sisal. | Henequen a and sisal were more resistant to abra- wax w works or even the book— but somehow it did g get to him. sie 
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Glass—/ its ve 
an dasa cience’ 
‘By F.C. Flint 


Lass Is A material primarily based on the able until v ery recent times—about the | past ‘fifty years. J on 
i ti is to us almost entirely an industrial product: . G. W. Morey set the limit on compositions and tempera- 
hough the material, as we now make it, still parallels in tures for crystallization only in the past f fifteen years. Shag? 
physical properties to a great extent the Glass ‘manufacture developed first as art. About 
glasses. Undoubtedly our ancestors’ “ancestors We | 
in molds. tis the decorating that developed from thenon 
been fo found over, the world of artifacts that is astonishing. This consisted of adding coloring 
‘made from obsidian and other uncry stallized forms of oxides. copper, cobalt, manganese, iron, and other 
_ silicates. These early forms were worked cold, as in the Ei metals. . There was very little transparent glass, as trans- 


making of knives and arrow It i is difficult to patency considered important. 


a horn on the tock he pr make an 1 arrowhead with very Christian Era. 
good ballistic characteristics. Any” y other uses for te beginning 
ial were stages of intricate that 
The stage of development that. brought glass into panded its popularity until during the Middle Ages ithad 
ther use did not come until fire permitted its formation spread all over Europe. Little more was done after what 
into a greater variety of shapes. As Morey postulates, the had been | developed | by the beginning of the Christian Era 
first use of fire in ‘manufacturing probably had to do with than to. enlarge the | pots, make the fire hotter, and refine 
“day . Metallurgy and glass ‘manufacturing undoubtedly the use of the blowpipe and the mold. To this should be > 
_ developed separately, for though the technology and the added the development of clear glass by taking out the 
science of the materials are closely related their art and impurities. The development of glass cutting and the 
fabrication a are quite far apart. addition of ‘lead £ for the production of crystal glass only 
A few samples of the earliest glass indicated only the = to produce the myriad intricate forms of decorative — 
formation o! of a glaze o on the surface of a ceramic article i containers that we see now in the museums. . The emphasis: 
that a a paste had been sintered together, probably about was on workmanship and on art. We are familiar with 
12,000 s.c. from Asia. The oldest pure glass amulet yet 12th” century development of Venetian Art , the later 
found is dated at a about. 7000 c. Probably in Syria, dev elopment i in Germany at Thuringia and Bohemia, the 
Phoenicia or Asia Minor decorative beads and small 17th century English flint glass with its development an 


were first ile upon a core about 1500 B.c., hollow clear glass of high index of refraction with lead and the 


articles were built up on a core—not blown or or molded. ae yo aia of cis 
cuneiform tablet, from a 


Pewter, ‘copper, , and vessels, 

silica about 65. per, r cent, , the alkalies (soda and AM RICAN GLAss 


; _—: per cent to 22 per cent, and the lime e from 7 ee The first ie ram in ial followed the method 
d 


cent to 15 per cent. There were > always, even as eveloped i in Europe. 1 In Jamestown n, Va., ‘in 1609 a 
pot 2 ft. long and 1 ft. wide made glass beads with which 

to trade with the Indians. In the next fifty years several 
glasshouses: were started and very ct crude bottles, bowls, 
usable ina silicate mixture—sand soda, and | lime—the and small windowpanes \ were remade. 

eutectic makes possible | the lowest temperature of n melting ig During colonial days glasshouses spread up a and do ; 
fs at about these compositions. _ Any other effort to melt _ ‘the coast. The workmen were frequently imported, fc 
4 calls for more technology y and control than has been avail- art was one which had to be learned early in life. 


Ps! The reason for this analysis being sO close to puanenachig 
analyses is due to the fact that of the common elements 


Og 


small uantities of impurities or colorants. 


NOTE.—DISCUSSION OF THIS PAPER IS INVITED, either for pibli> Z Dutch i in New Amsterdam | produced the first colored 1 glass 


cation or for the attention of the author. Address all communications to — for ¢ church. decoration that was made in this country. In os 


 AS.T.M. Headquarters, 260 S. Broad St., , Philadelphia 2,Pa. 
This paper was presented at a meeting October 26, 1944, Henry William Stiegel s started a a glasshouse a at Mann- Ace 


the Pittsburgh District Committee at the Mellon Institute in Piesbargh, heim, Lancaster County, Pa. - It was vas of short duration but | ey 7 


*Chief Chemist and Director of Research, Hazel- Glass Co., _ developed some of the most be The 


| 
Art 
a 
ad 
— 
| = 
— 
4 | q glass an MERE The melted glass was taken out of the was not large. The common people saw little or none of eA) | | ll 
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The pots 
essence was 


& “pot still the same. . It was an art. v was a mystery to it 


but still it was an art and the outstanding characteristic o of 
decoration glasshouses were located generally Modern machine may be said to 
the main source of fuel—wood. coal became started about 1825. Then very simple, 
4 mon, the glasshouses began to move west, and Pittsburgh — hand- -operated metal piece of equipment was placed in f 
and Toledo became centers of glass making. . By this rime front of the opening in the furnace. A man gathered the — 
glass had d become ¢ cheap enough that i it was used for more glass on a punty (short for ‘‘pontil, tribute to the 
“utilitarian p Purposes, among the first, of course, being the - Belgian and French workers who came to to this country) 
— lgpee trade. W chy eine ae became more common. When — and dropped it into a mold, cutting it off with a pair of | 
f natural gas v was discovered, it was in n the same region in — shears. OA plunger dropped into the mold to form the 
* which coal was found and there was a great spread of — article. C ‘This increased leverage and the use of metal be- 
My glasshouses through the territory. _ This his kept a number of gana series of events which has been going ¢ on for over 100 
= glasshouses in the Pittsburgh, Toledo, and St. Louis dis- years. . This was t the second large step in the dev tac 


Ps, tricts but ‘gradually th the plants on the eastern seaboard were © of glass because these simple machines have grown into 


reduced in number. Nowadays plants are not located the intricate and elaborate machines which are producing 
strictly where the fuel is found. Oil, gas, and coal are all bottles today by the millions. Also, since these machines, — 
i too ) easily transported. It is the market for glass that is _ not being human, could not vary the f pressure or the blow. 


swith the difference in the glass, they demanded better 


During t the et era from the time of the Civil War to the of the raw materials and the temperature. 
two 


so-ca “‘three- then two- 
‘ t in not doi hines 


uses that were, a 


was lack of m machine 
itona and engineering basis. We now for granted the use of pipe and ma- 


righ _chined gears. In the early days crudely formed casting 
Art or Grass with hand-chipped surfaces were about all that 


glass worker had no knowl tainable. When machine parts v were available the speed 
the machines became such that where a man would form 


and few tools. ability to heat was 
§ one or two — a minute, he can now produce sixty a 


His knowledge of his raw materials was very” king a cigarette. the 
Limestones were often ites with clays, and his alkalies — “dex clopments in our own generation was the window 

glass. Formerly it was nothing more than the side of a 


the i impure incrustations he was able to collect. This 
resulted in merely melting and collecting on the end of an 478° POttlc Dlown by mouth, cur an aid flat in a warm- 


ven; | h ttom of a fla ottl th 
or clay rod a little of the paste from which beads and agora; of | the bo borele, 
those center er of which made those bull’ s-eyes which are now imi- 


= irregular-shaped vessels were formed. Pt 
early days the pots were no larger than a quart jar but ul tated in the decoration. _Now all window glass in this 
gradually | grew until finally there was sufficient glass in COUNtry is drawn flat fully automatically, marvelously 


_ the pots so that by the beginning of the Christian Era old 
could use the blowpipe. By this method the glass was 
gathered ot and air blown by recent times, has ‘succumbed 


mouth into it, producing a bubble which was shaped by 
holding the bubble inside of a mold. That basic 
_ 2000 years old, is still the most important fact in the glass ~ 


works of toda It rates in glass making with the inven- 
of the increase in knowledge of mechanics. 


tion n of the wheel in engineering. Glass works welled up 
_ where a new civilization was being developed and each The firse work:on machines was done by glass blowers of of 


new tricks were learned. The mold in the carly days a 1 of mind, owners of the 
wood was improved—later to be made of iron, and in small plants 
2000 ) years to be air- -cooled. _ The methods of work- 


a ‘ing the pasty glass to produce knobs and handles on vases 


grew through the medieval days. Decorations by added 


minerals for colors, by overlaying layers and app plied 
threads were marvels i in the manual skill of human hands, | ; - These machines called for greater control. This olan F | 
till being done with» the simplest of apt al pair of grew up slowly even in the | Middle Ages: and in the 18th — 
shears, a pair of pincers, and a few p paddles and sticks, and | century, and i is a part of the development of the chemical 4 : 
i industry. Potash became more Soda ash, once 


a commercial product. 


STM 


ASTM 


check Ages and moved frum Phocolll 
pots were small. The formulas were secrets owned by the the Dark Ages and moved from Phoen| 
batch mixer or the owner of the plant, for those secrets Thuringia, to England, and to America. 
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made by the LeBlanc method, was full of salt cake and quickly ¢ to the then great need of the war. The Bureau of 
variable in strength. I It was improved with the Solvay Standards opened a laboratory in the Pittsburgh ae. 
method. The British, when they were endeavoring: to developed methods and a background 


_’ produce fine tableware, found that flint pebbles. made Ww hich is still recognized, The only company that had 
more ‘transparent glass. taken up a technical and scientific attitude on glass at that 


the g greatest ‘technical advance came through the time was Corning, just beginning to reach into heat- 

. "development of glass for optical purposes . There had been — resisting glass with Pyrex and | a better knowledge of light 

no general knowledge of the index of refraction and dis- yap et hn 

OMPARISON OF EuRoPEAN AND AMERICAN SCIENTIFIC 

s, only sixt years a 


Schott’s ‘work was the basis on which Germany built Between the last war and this one in all countries 


q her world trade in “optical instruments. + was well de- py poration laboratories began to be developed. 7 Some went 
ved bu but Wery followe ed by French and British ir inter- into” more fundamental work than others profited 
ests who not only took up the i improvements Schott had * accordingly. — In this country, without having any —_ 
developed but made their own contributions. . thie laboratory guiding it, we were able 1 to develop —— 
knowledge was limited at first to a. better understanding lines of thought than most of the | 
& how to obtain clear, bubble-free, cord-free glass in a pot : Univ ersity of Illinois took up ‘practical aspects of glass — 
and to be able to repeat from ¢ one melt to another the index | melting. . The Mineral Industries Department of Penn-— : 
of refraction and dispersion which calculation had shown sylvania State College developed work along theoretical — 
was desired. The knowledge of of the chemicals progressed — lines. The College of Ceramics at Alfred, N. Y., dev: eloped — ae 
‘ _ slong conventional lines in all countries, not t only for « op- personnel. (The Bureau u of Standards, by a continuous 
tical glass but for the more ordinary r articles. w cigh- "appropriation to insure a supply of optical glass” 
of the batch became ‘more of a precision Operation. Army and Navy, continued itsstudies; and theGeophysical 
oy Even then, as late as tw enty years ago, river sand v was _ Laboratory worked more on 1 the glassy phase and crystal- Mn: 
ee _ being used for melting bulk k glass. and no corrections made de sation of compounds i in the re region n closer - to commercial 
the variable i impurities. ‘Alumina, a a valuable cc constitu- glasses than ever before. Massachusetts Institute of Tech- 
set of glass, now bought chiefly in ‘the form of feldspar, _ nology and the University of Chicago began to contribute 
yo ago beg 
_ was not recognized. The Thuringian Glass Works made a knowledge on the molecular structure. Mellon Insticute 


reputation for y glass because for some unknown fellowships. This and “many others | developed a a 
reason the ‘Thuringian ‘sand produced a glassware that 


multifaceted approach which, combined with the unique 
“engineering attitude i in America, has developed glass as a 


ware. Itv was later found that the small amount of alumina business 2 and as a science t to the fore of ‘any other 
it contained produced this effect. It was only two  genera- 7 unit in the world. Toe 

tions ago that students in college laboratories (there were Seaman and Martin’ ‘work on furnaces developed 
practically plant laboratories) tepaired the bottom of ability to. ‘reheat the in incoming air and produced higher 


: would not scum on reheating in forming the laboratory _ 


broken test tubes themselves. Glassware just was not _ temperatures in larger units than had heretofore been pos- 


common. During th the last war ‘the ‘Society of Glass Tech- sible. This meant the development of the open-hearth | 


_ nology: was organized i in England and W. E. S. Turner is steel f furnace and the glass tank, both | sO 0 nearly alike tha 


still its head. _ The firs first papers described efforts to stabilize one’ would have to look carefully t to be sure which furnace — * 
“the glass. In 1918 the Glass Division of the American he was examining. Natural gas helped to produce the 
Ce ramic Society was organized and finally in 1937 Com- - uniformity so desired and d enlarged the tanks until now ; 


C- 14 on | Glass and Glass Products of 1 the AS.T. M. 


salad be 100-ton tanks are common. I mention this with the ma- cm 
j was brought i into being. _ During these } years the develop- chine development for rapid, continuous, uniform, high- ai: 
_ ment gradually changed from studies of the raw materials ‘speed production of containers and the ‘continuous strip oe 
and control r methods to more fundamental work. 


“4 bates a production of window glass at the rate of three miles a 
a The change took different paths i in different countries. - day per machine and the continuous grinding of plate 

d In Europe there was more inclination for the institutes 1 to glass for automobiles as as a basis for developing the need of — 

= do the studying. The Kaiser Wilhelm Institute began to . more science. . Along with these bulk glass productions 
~ work on: fundamentals . In. England, the Society of Glass and their improvements have come the specialty glasses. 

; cseagermd at the University of Sheffield, produced a vol- z In the old days the college textbooks mentioned hard and 

ume of work. The British Physical Institute and a few soft glass. There was an ill-defined difference between the F 

company laboratories, some having» affiliations in this z. ‘two even imperfectly understood by the laboratory men 
country, began in the past 25 years to produce results. In _ who worked the tubing and made the ee 
this country little was ame of glass from a scientific. had ew seis to some extent, then Pyrex c came after a 


how very, dependent | on Germany we had become am pre you ‘these developments somewhat separately, 
for optical glass . The two chief agencies of scientific prog- but the beginnings | of the special glass were growing © 
‘Tess at that time were the Geophysical Laboratory and while the bulk glasses were being improved. — Along \ with > 
the National Bureau of Standards. The Geophysical these developments during the past fifteen years before 
Tiicherscces. 9 which had not done any v work on commercial World War II have been advances in the fundamental © 
: glass, did have the background and knowledge of silicates scientific knowledge of glass | on which may be hung a 
and who were able to contribute good portion of the very recent new ideas. 
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was made in the study was the application a 
p=: e polariscope, known a century ago but since the last 

applied to the examination of glass in almost every 


- factory. It led to a knowledge of the location of strain — 
nt “fro rom n the 1 ‘magma of the earth’s crust t which has 
ert and resulted in changes i in design and improvement ‘of 
cooled without crystallizin g. The modern glass furnaceis 
manufacturing technique. All this has led to what we are 
ing ‘more than a volcano in a small and controlled 


pa aa organ nae now primarily interested in, the new places glass has gone 

condition, and the machine only blows a bubble of the — P y P 8 8 
asa commercial 1 product. _ These places are quite numerous 


tists was whet Res brought and have been dramatically told, particularly i in the 


work of the Geophysical Laboratory into commercial Su lement section of the news apers. It 
and it is this which has made the commercial P 


fs - made them look more revolutionary than they are. . The 
_ laboratory turo to such work on fundamental science as 


Morey’s phase rule of the silicates in which we them. 
learned what compositions to use in order to keep away 


from the liability of crystallization. 1916 A. L. Feild, IN Grass Maxine 
of the U. S. Bureau of Mines, developed a viscosimeter for 


the study of blast-furnace slags. This and other methods | | Glass product development is not an unconnected | as- 


have been i improv oved until today glass viscosities ar are com- sembly of isolated phenomena w rhich the announcements 
monly determined | with an accuracy that is astonishing. would imply. _ These developments | can readily be classi- a 
is the gradual v ‘iscosity tem- ied in their engineering, physical, and « chemical category. 

: These overlap somewhat but, based on the history which | 
same time, », determines t the ica of its suse. Glass isa J have given, they can be put in their proper place “a 
peculiar substance. Being generally transparent, it has "their possibilities of use can be figured. Glass has 
been difficult to know j just what to o make of i it. Its physi- _doubtedly reached very near its peak of artisans’ develop- 


cal properties of hardness, light transmission, and index of | "ment because this went on for a great many centuries and 
- efraction, told little of of its composition f for a long time. under conditions in which there was no competition to 


e. The analysis \ was given for years following | the old miner- the artistry of manual manipulation Bi afte SE ; 


_ alogists’ formulation by oxides. __Engincering development will naturally progress more 
Then Zachariasen in Chicago and Warren at Massachu- _ rapidly for a while than the more truly scientific physical 


‘setts Institute of Technology began to work on the X-ray “ray and chemical development because there is a longer re 


cid advertising 1 man has not been slow to take adv rantage es 


eel cencgenes — for or the molecular structure, of growth in engineering and we have the machinery and 

until now we have a pretty good picture of the arrange- equipment wi which 1 can give | us 1s larger : sizes, higher speeds, 

_ ment of the atoms of silicon and oxygen, the reason for the and better quality y of the items which we are now using >, 

oe tight bonding of the silicon and the relative position of =a have covered the fact that the physics ; and chemistry 

the various elements as they find themselves either of glass” have been imperfectly known for a a great mai many 
in the i interstices or in the structure of the lattice itself. y 


important knowledge is backing much eral enough or deep enough to giv us advances which 
i search for the reasons for the physical properties are now beginning to unfold. Twenty-five years isa short _ 
_ which in the past | twenty years have become more accu-_ time in which to obtain the fruit of such work as on the y 
rately known. The first efforts were in finding causes for molecular structure in a material. __ 


changes i in the curves of exp ansion as found by Tool a 


the Bureau of Standards, then in electrical | properties and 


the effect of the heat history on the glass. _ Building glass has come in for a certain amount of atten- 
At the same time that this was going on, hisipteites tion, first with the hollow blocks with a partial vacuum % 
was being ‘gained on the applied physics and chemistry of in them to help insulation and with flutings to influence — 
the material. Glass as a material can have greater tensile direction of light. there are the porous insulat-_ 
ms strength ‘hae iron, but it has always been rated as as more ing blocks, taking up the ‘subject of insulation from an 
unreliable. Tensile strengths were obtained much beyor rond entirely different angle. This, too, is a problem | that had is 
anything the metals could produce, but the factor of been worked on years ; ago with blast-furnace slag. Also 
= from an engineering standpoint had to be so large there has been a lot of pipe-dreaming about colored plate — 
Now knowledge the and compressive the and the sliding of panels of polarized glass 
oa strength i is based on knowledge of molecular "arrangement — and forth to produce Opaque or transparent ' walls. § 
a ind surface condition. — 2". The result has been a flood of There have been ideas about heating by reflection the room _ 7 
work on heat treatment of glass that protects it from from the walls and the floor, which would certainly make’ 7 
é breakage, redesign of parts that parallels the work done -_ more co comfortable living. All these have two factors 
oa on airplane structures, and surface treatment to condition which must be satisfied. Are they technically possible? 
the ‘molecular layer on the outside All of this has been Are they economically sound? It is. pleasant to pipe- 
y many individual window glass dream, but only in very “expensive installations such as 
companies taking advantage of the fundamental knowl- fore lounges will some of these things be seen for ‘a5 
edge their “own work on flat glass, bottle com- while—where for a particular inscallation the expense 
for the making of more efficient containers, and need not be considered. alist 
for the of the new reaches With modern insulation, the wind, windows use repre- 
ASTM BULLETIN: ry 1945 
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a sent an increasing factor in heat loss. 
- windows have an advantage in giving light visibility, _ phase rule, \ viscosity, y, and time. 


4 “kind of glass. Twenty years ago there we ‘were probably | 
eighty « of such plants but their total volume of f business — 


have been innumerable small plants making a crude wool 


too small co be of ; any The modern knowledge 
of physics nd engineering has produced a cleaner, prop- 
of physics a ginee! proc a cle ‘prop- 


much more satisfactory insulating material, with all the 
that the silicate has to chemical attack, By 


a Glass jewels 1 were common in the ancient days of the 
In 


millions. 


Double- glazed Cause of our lack of knowlc 


ventilation, and at the tume prevent heat loss, cold of refraction i is often by a high of 
air - down drafts, and sweating. var various regions of the spectrum. Compositions of 
Glass wool and glass thread are other old products | optic cal glass heretofore have been such that in order to 
which modern science and | technology hav e expanded correct for this, multicomponent lenses had to be made. 
magnificently. . Any: one who has ever worked glass knows Some of these new 2 nas w ill push the use ae and ex- 


_of the tails of the gathering that collect on the 1e edge | of a tend the field of light wh ti 


ove 


It looks like long threads of white wool. It is very 
like the tails, similarly ca caused, that sometimes ar are Chemical Developments in Glass: 


ina candy factory. Ker; years in this country there 


ne of the first of the developments of glass ding line 
other than “customary containers 0 or ‘windows “was at 
Corning in the dev velopment. of a heat- -resistant glass. 


‘This ; again was not a new idea. For 3 a long time composi 
tions had been produced that were of lower coefficient of 


out of rock whose composition would produce a crude — 


expansion and slightly more resistant to chemical attack 
By taking up the problem from a scientific rather than “i 
- artisans is’ angle, the Pyr rex glasses have been produced wit 


hich we are familiar in laboratory ware, 


erly sized material in ‘tremendous “volumes which is a 


 sils, and now in large industrial a lications. 
controlling the size of the threads, textiles have been 


duced, insulatin materials improv ‘ed , and now even the are obv ious. The transparency an 


field of plastics has been entered in which t the glass used of the glass extend ‘greatly range 


a filler is adding its strength la 
“such low coefficient of expansion and toughness, com- 


dian E the bined with a _compressed surface, that they can be used 
ndian Empire when people were not too particular abou 
looking the specific gravity, , index of refraction, 
hardness, and cost of the jewels. It did not mean so much © 
then as it does now to produce glass jewels. I 1¢ 


earings need sapphire-hardness and a hole drilled 1 to a 
indth nd "wie was much “more resistant to this 
undred-thousa of an inch, an roduction in the 
had to do with neutralizing the the surface t to 


dissolve in water and chemicals. Committee C- 14 


New work has 1 done on the chemical surface resist- 


ance glass. First, elaborate studies evaluated this. 


gi 


Physical Glass and Glass Products has standards set up for these” 


Gla 


A good many centuries ago Prince Sines demonstrated alkali attack. Then the glass w was treated on the surface — 


_ the peculiar phenomenon. of a drop of glass rapidly cooled — with sulfur, thus allowing the use of an ordinary glass for 
in water | that broke with great difficulty and then shat- | chemical resistance. - Then came the work of Jones and 
tered into ‘‘a million pieces. "WwW hen it was finally learned ot others in 1 treating the e surface of the glass with a molecular _ 
_ that this. strength was due to the compression o of the sur- - layer of another material, changing the index of refraction 
face, it was even then a long time before the engineering _ ‘SO that reflection was reduced, a chemical treatment for an 
facilities were obtained with which to take advantage of _ optical job. This has g given n glass, \ which rae erp a 
_ this tremendous _ increase in strength. ft ordinary glass m mitted only between 90 and 95 per cone of is incident light — 
will break at a tension of 10,000 psi. and a a compression — because of surface reflection, the ability to transmit 95 to 
‘strain 1 can be put on the surface of 90,000 psi., it ‘results in 99 per cent. All this has been used to good advantage in 


a glass which will not break until the surface tension ex- _ the making of of microscopes and binoculars. ‘Tt can later ; 
ceeds 100,000 psi. All this is predicated on the knowledge _ be used on larger surfaces. It is a most valuable addition 


‘that it is the surface which gives way first. This: started to optics. 


ina small way as boiler gage glasses, then as a method « of One « of the stabil developments in glass” has been 


making eo window glass better and cheaper than Corning’s work on what is called Vycor. . Taking advan- — 7 


laminated “glass. It called for a knowledge of the tage of the knowledge recently gained of the several 
exact amount of compression that was desired so that the - liquid phases of glass, a short cut has been found to what Fe 
‘Particles from the break would be of the > right size. “This is almost fused quartz. jh Instead of trying to melt ¢ quartz” 
Was s comparatively simple on flat glass, but when they got at approximately 3100 F. g glass of the proper. composition 
‘into bomber noses so accurately tiade that there was no _ melted, formed into articles, and then the alkalies 

distortion of vision, it was a real engineering job. Then | leached out. This is just the reverse of what we endeavor — : 
the idea worked “over into tumblers, tableware, and es do with most glasses. We try to prevent the leaching 
finally even has been tried out in furniture and doors. I out of the alkalies, with its consequent interference | le i 
am not inclined to believe that it is going to revolutionize substances in contact with the surface. WwW hen a very phigh 

_ the he furniture industry, but it is interesting to see what a a percentage | of these alkalies is leached our, the article is ied 

. good, heavy plate of glass will stand when it is ‘proper! , then reheated until the glass shrinks so that the article = 
treated. | "becomes ‘smaller. now, instead of glass with only ya 
We have the high index of refraction glasses developed low conicient of expansion, it is primarily 
by Morey, heretofore be- wer 
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extract most of the zinc and other constituents, ated o be generally an insolubility in w ater, the common low- 


me the copper sponge, , which would later be heated to cause ‘ubeonene medium for chemical feaction. . But as Kip- 
= metal became might have said, ‘ ‘Heat i is heat an nd wet is. wet 


in 
silicons. or they may be in his 200, when | ‘commercial possibili 
eh. called | inorganic organics. It is to be recalled that silicon _ ties invited attention to this ay apparent incompatibility, 
and carbon are next-door neighbors in Group 4 of the - silicon was introduced to its relative. _ We now have as 7 
"3 Periodic Classification of the Elements. They a are next- result a sc a series of compounds made by introducing silicon © 
door neighbors but they have seldom spoken to each into organics, which make possible oils the 
other. ‘have a good many characteristics in common, ‘general properties of organic” oils but modified the 
which indicates that they ev even belong to the s same family. eS packing characteristic of the silicon atom so that — 
Each element went its own w way over the years . Carbon they v withstand higher temperatures, and we have plastics 
developed i into what we call organic chemistry because of with some of the characteristics of silicon introduced 
ee ‘its ability to 1 make long chain and ‘ting reactions. _ We as a glass but as intimate atomic parts of the molecular 
might Say it is more Cceyrotl We are familiar with its structure making possible variations in heat resistance, 
great development even to the modern plastics, oils, and, > viscosity. , and electrical resistivity and insulating: character } 
with other elements, the ‘proteins. istics which throw open a whole new world of possi- 
same family characteristic of ability t to form large com- Once chemistry was a definite field of si science, and 
making possible the multitudinous rocks and physics lived in its own sphere. Then “came physical 
: _ minerals, never seemed more than rarely to meet with its | ae . Once inorganic chemistry was a definite field 


NM _ relative, carbon. . This is due to two things. The nature and organic another. ‘Glass was defined as inorganic and > 


of the aaa, gen relation is such that it does not be- plastics as organic. — Research is no respecter of tradition 
& and reactable except at extremely high tem- and _ few glimpses we have had of the things glass has 


$ seemed lopments i in 1 the future, 


Yom EXTENSIVELY revised of Ocroter i issue 


who or cast metals. “The book includes Corps, War Department | Chairman of the Joint Army-Navy 


a considerable information of value to ‘designers of castings, ‘Committee on Specifications, describing the mechanics of 
= pe examples of specific structures where redesigning how the A-N specifications are developed. A large n num 
: he made possible a greatly improved product. A ae of these specifications have been issued covering nu 
- , devoted to the significance of such tests as resistance to merous combat items, electronic equipment, oe 


fracture, creep strength, hardness, static at ‘and dynamic 3 materials and various raw materials, both metals and non- 


Separate sections deal with steel, malleable iron, cast article points out that v while the joint committee 
iron, and non- ferrous alloys, all technical data included _ Was established by a directive i in December, 1942, actually 4 
having been brought up to date from the 1941 book. — there have been cooperative developments and j joint utile 
3 Specifications (A.S.T. M. ., Federal, Navy, S. A. E., A.M.S., zation of many items for a number of years. 
and Bureau of Ships) arc are ‘shown. for ferrous and non- 
committees: of the American Foundrymen’s Associa- 
ion, composed of many outstanding authorities on cast 


ploymen a You can’t build a steady ect economic structure on 
a the porta foundation of irregular jobs. And never forget that our 


economic : and its continuous comparison 


The Handbook has" been “recognized 
reatise on the engineering usefulness of all cast metals, acit with an mind. 


Let us avoid embracing the new just because it is new. But let us not be 
and as such should be of interest and value to all mechani- -— 
afraid of new ideas. Americans have been pioneers for (300 y years. 


cal, product, and designing engineers. ey 


know that the | Se is not dead among us!" =< 
Comprising 745 pages, with 260 illustrations and over From “‘Steadier Jobs" 
200 tables, the book can be obtained from the A.F.i 
Headquarters, (222 ‘West A Adamns St., Chicago 6, Ill., Milwaukee Association of and the ‘Wisconsin State 
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| New A Machine for Measu car Resist istance 
to wear is one of ‘the most in elopment suitable apparatus 
important ft functional properties of walkway ‘materials 5 Wi as, by necessity ,a rational analysis of the conditions of 


and is the most difficult to evaluate by laboratory methods. we ear w hich were to be expected on walkway materials. . 
oa The authors have attempted to develop a laboratory As it was ‘recognized that wear resistance was a complex i 


_ machine and method with the view that rapid and dupli- "property and would have to be investigated for the specific 
cable determination of wear resistance will be of great  cculiiieal in mind, a study | of ‘the wear of walkway mate- 
commercial and scientific value and will lead to the de- rials was made. ~The presence of the following basic fac- _ : 
velopment of more durable walkway materials. oe — tors was found to be essential for a sa rm solution of ; 
Wear resistance may be defined as t the ability of a a problem. 


exposed Sliding of the test est surface against surface. 


tial to resist the progressive wearing awav of its expose . 
surface by rubbing action. . Machines incvrporating a 2. a Impact of the test surface with another surface a 


i ous mechanical actions to produce wear have yielded satis- 3. Continual reversal of direction of m of motion | between 
factory results and are currently i in use on certain test surface and another surface. Ke, 


of the problem of wear "resistance. In general, however, 4. The presence of abrasive between 

ae it has been difficult to build equipment which would give test surface and another surface. *4 fits store ti 

satisfactory comparative data for the evaluation mate- Random motion of the abrasive particles. 

The above factors having been established, the 
The principal difficulty in the “development of the problem could now be continued to its conclusion. 

able: machine lies i in the fact that wear is not caused by one However, although the rational analysis outlined above - ; 
“fa but is the effect of many variable factors such as may” have been extended further” to include quantitative 


sliding, scuffing, and nd rubbing, all in the presence criteria limiting the ‘above factors, i it was considered 


rials of different ¢ composition. 


abrasive. |The problem of wear becomes even more — a continuation of the analysis on an empirical rather than 


when it is noted that some of these factors may 
ber present in one case and entirely absent in another. It is Fs 


evident, therefore, that wear resistance is a complex 


is property and varies according to the particular s service re 5 


which a material is subjected . Any machine which at- 8 

tempts to measure indiscriminately the wear resistance 
of all kinds of ‘materials | subjected te to all conditions. of 

wear is based on the premise that ‘Wear resistance is i 


“pees of the factors involved. _ This | is an erroneous: 


a wear test for the re- 
sistance of “walkway materials t to wear. 
happen 1s, apparatus for one 


has been indicated | earlier in this paper, it is not con- 
sidered that the solution of the wear resistance problem is 

_ limited to one method or one type of apparatus. The ap- — 

plicability of the authors’ machine is entirely dependent 

the similarity of the factors influencing wear with those 

~ which were investigated during he development of the 


NOTE.—DISCUSSION OF THIS PAPER IS INVITED, ¢ either vine pub- 


_ Mestion or for the attention of the author. Address all communications 
A.S.T.M. Headquarters, 260 S. Broad St., Philadelphia2,Pa. 
Si _ 1 The opinions or assertions contained herein are the private ones of the © 
_ Writers and are not to be construed as official or reflecting the views of 

the Navy Department or the Naval Service at large. 
* Materials Engineers, Material Lab., U. S. Navy Yard, New York. 
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Fig. 2 Detail View of Wear Test Machine. Fig. 4—Detail of Distributor of Abrasive Grit. 


The abrasive ive particles s should be of the same mate- 
from the viewpoint of machine design and expedience. The abrasive particles: should be | 
the basis of preliminary experiment and test data placed 2 at a constant tate. « 
it was therefore decided that The abrasive should be ‘cleaned 
above should be modified as follows: "screened before ¢ being used. 
‘specimen test area ou by in in. 
The total load on specimen should be 10 Ib. 
tance of to effect the i impact. ‘The relative velocity between the test material 
surface should be reasonably low to avoi void id heating 


abrasive wear test machine as ‘illustrated b by Figs. 

and 2 consists of the following pa parts: pe ra 


2. 
A—Abrasion « disk, mild steel, 14"/s in. in ‘ena . thick, 
revolved clockwise ata constant speed of 23.5 rpm. 
holder, 2 by 4 in. , attached to a 5/s-in. diameter shaft by 
? means of a universal coupling. specimen of the material under 
test is secured i in the specimen holder by means hid ateach =f 
= end of the holder. The holder revo ca 


a 


‘screws. Ve re rev evolution of the : specimen holder shaft, 
the specimen is momentarily lifted a distance of '/i¢ in. a 
dropped back on disk A under a 10- lb. w veight, as the cam fol- 
“fee lower rides on a hardened tool steel cam. it in the lie 


— x. 
— 
a 
— vhi 
| 
— ( 
p 
| 
1 a Fig. 3.—Detail of Cam and Specimen 3 


due to of of the specimen i is adjustment ofthe 
cam follower at - at regular i intervals, so thatt the lift is maintained at “surface 7s the specimen holder Bv w hg is ee to. 


practically constant distance. | the /s-in. diameter shaft by means of the universal coupl-_ 


L see Fig. 


consists of the following parts: 


{rTHoD or T 
—Grit distributor cas casing. = were made in the pre pee to determine 
. the rate of wear on 20 specimens 0 of cach of the e following 


e—Diaphragm perforated with eight -in. diameter h 
w alkway mai terials, 


ae centered ona 15/s-in. diameter pitch circle. 
‘The grit flows by gravity from the hopper F through a Battleship (Navy Dept. Spec. LLL- 351a). 
diameter conveying tube | into the center of the distribution Light- weight walkway material Wavy = n Spec. 


chamber. |The agitator feeds the grit from the center of the dis- 3 aaa.t 


>, 


chamber outward to the holes in the perforated dia- 
phragm. The | grit then falls throu ugh | the holes to disk A in ‘the Nor B.- The light- weight walkway hicessial ag - ia of a 


abrasive particles employe ed to give the coating anti-slip and and ‘wear- resist- 


; itis is notable that the grit conveying tube and agitator are station- 
a “ary, and the grit distributor casing is revolved by sprocket tdata ant pr Properties. 


constant speed of 9 rpm. ave application either by troweling or by spray 


path of the test specimen, at a rate of approximately 44 g. per = resinous vehicle with pigments and a considerable proportion of fine 


_ The wear was termined by measuring the difference — 
-Predetermining revolution cc counter and switch. thickness of the specimen before and after given 
; ‘number of revolutions of disk A on the wear test euchine. 


used grit. teak wood and linoleum were tested for a total of 1500 
K—Steel ids -tevolutions, thickness measurements being taken after 
“The Li each 500 revolutions. The light-weight walkway mate-_ 


_ The abrasive grit consists of No. 80 aluminum —— 
rial was tested for total of 100 revolutions, thickness 
which is washed, dried, and screened before being placed 


“measuremen volution 
the hopper F. The ‘size of the test specimen is 2 by ts after each 25, vol tions. 


T 

in., and the thickness. and other details vary to 

follows: average of 1 of 12 measurements made by ‘means of a dial thick- 


Wood walkway materials. — en ness gage at locations on a template used for all sp speci ens. 


in. thick attached to a 2 by 4 by Y/ein. thick steel ests were made only on the materials r¢ received, that 


w u t 
leaving 9/2 in. of plate exposed is, without exposure to any conditions of aging and wi 


Light- -weight walkway “materials.—The coating specimen and disk in a dry condition. In order to 


account rson u 
troweled or ‘sprayed to a thickness of approximately of perso al clement in cond cting the tests, ¢ 


“Wyo in. on a 2 by 3-in. raised pc portion 1 of a2 by 4 by | 1/,-in, of five individuals tested a a hes = Ties 


ony steel plate, @ of plate: exposed at each 
of test are given in Tables Il, al UI, and 
‘ein. thick steel plate leaving 1/2 in. of lace exposed 


| 500 to 1000 


500 to 1000 | 1000 (01600 First TEL 


Third “Operate 


umber of revolutions... 


“Third No. 


| 


Fourth | 


q 


= if 


Z 


averuge. 
“Average: total of wear 
Standard deviation....... ‘| 3: 0024 0013 0.0014 


0.0059 


Standard deviation... 0.0044 | 0.0049 
‘Final average’. . ‘| 0.0417 6. 0. 0429 Final average total of wear... ...0.01 
Final average total amount of wear Maximum 0121 +| 0.0096 0022 
| Minimum 0.0350 | 0.0340 , 0.0322 Number of readings ‘omitted by means of the first standard deviation 
final ave by means of the first standard tod determine the final average 


a Final average determined by sinination of high and low a with 
first standard deviation, 


STM 
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a 
| 
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wa 

TABLE I1l—LIGHT-WEIGHT WALKWAY MATERIAL. 

Specimen| Wear, in. 


_ Number of revolutions. . a # 0 to 25 25 to 50 ] 50 to 75 


0.0125 | 0.0037 | 0. 0028 
Average amount of wear 


"Standard 0.0013 | 0.0009 | 0.0006 | 
Final average* 0. 0130— 0.0038 0.0028 


Final average total amount of wear.. 


0.0141 | 0.0048 | 2 
0096 0.0021 | 0 0019 


Resear of readings cateud by means of the first standard deviation to 


0.0007 
0. 


_ @ Final average determined by elimination of high and ioe readings with 
_Conciusions 
¢' 


The results outlined on Tables I, II, a 


0.0035. 


to wear of teak wood, linoleum and . 
light- wall kway material indicate that although sion disk, ratio of specimen n shaft speed to 


_ the rate of ‘wear varies in the same specimen as well as 


between s specimens of any or the materials tested, the 
of total observations iying within given ranges 


fers a 


paper is not as a solution 


= of wear ir resistance, it is believed that its use, as dis- 


: e, can be successfully extended to o almost all 


walkway materials to materials 


1940 


4 


Rents of Tet of 


75 to 100 


0. 0215 
0.0006 


determine the finalaverage ak Fig. 14 of A.S.T.M. Manual on Presentation of Data, August, 1940. 


TABLE IV.—COMPARISON OF OBSERVED PERCENTAGES AND 
THEORETICAL ESTIMATED PERCENTAGES OF THE TOTAL 
~- OBSERVATIONS LYING WITHIN GIVEN RANGES. 


Range, Average, X,| Estimated 


plus or minus® 


to 500 | 500 to 1000 ]1000 to 1500 
revolutions | revolutions | revolutions 


| 0 


100.0 


Oto 500 | 500 to 1000 |1000 to 1500 
revolutions | revolutions revolutions — 


95.0 95.0 
100.0 100.0 


100. 


| Oto a 25 to 50 | 50 to 75 | 75 to a 
revolu- revolu- | revolu- | revolu- 
tions tions 4 tions tions 


75.0 
85.0 
100.0 


B8e 


Theoretical estimated of total observations, as shown 


| 95.0 


— 


= o = standard deviation. h 


_ tion, the wear test machine in its present form offers a 


high degree of versatility in so far as the factors such as 
nd a speed, amount of lift of specimen , amount of abrasive, 


size and kind of abrasive, material on the face of the abra- 


Sips 


a speed, size of the specimen, configuration of the specimen 


to give the combination of eee ne 


« 
Paper by Ira Williams before Rubber Division, A.C.S., = 
Ind. Eng. Chem., June, 1927, p. 674. 
Hardman, MacKinnon, and Jones, “‘The Kelly Abrasion Machine,” 
Palmerton Publishing Co., , February 10, 
W. Hunt and R. C. Bowker, Apparatus for Measuring the 
- Relative Wear of Sole Leathers and the Results Obtained with Leather _ 
ite from Different Parts of a a Hide,” Technologic No. . 147, Nat. Bureau 
Kessler, “Wear Resistance Natural Stone Flooring,” Journal 
of Research, Nat. Bureau Standards, Vol. 11, November 1933, p. 635 
A _P. A. Sigler and E. A. Koerner, * ‘Performance Test of Floor Coverings | 
- for Use in Low Cost Housing,’’ Report BMS 68, Nat. Bureau Standards, 
Vanderbilt Rubber Handbook, 1936, pp. 152-156. _ 


anderbilt Rubber Handbook, 1942, PP- 306-307. 
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‘Fig. 7. 7.—Results of Tests on Weert Test st Machine. 
~ 
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A 
4 
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lee 


= subjected to similar conditions of wear. In this a 


abrasion disk 


and load on the specimen can be varied independently — 


— 
Second Operator.| No. 0040 5 
0040 | Bi 00:0 
al aver | 0.0020 
7 
a 
— q 
— 
— 
centages specified by the A.S.T.M.* for data obtaine 
a under controlled conditions (see Table IV). ] 
4 factory method for evaluating the wear of wal * 
im 


Suggested New Fatigue Stre alysis 
‘ ‘Vator Seton! 


tudes, that the problem of for fatigue strength is 
Ky, R, is most complicated; and the ‘strength for a completely re- 
fatigue strength properties and in the analytical development of fatigue _ versed stress and an infinite life is no o longer the only un- 
strength theory. advantages and possible limigations are discussed in known factor to bee ove aluated. Tt is” to 
_ the light of presently available data. The need for more developments know t the fatigue strength of a a great ‘many more types s of 
as this is ‘ |. than heretofore. Besides, all numbers an and 
summations of repeated loads for all combinations of mean 
and varying stress (that is, for all range ratios) must be 
studied and evaluated. Obviously, this vast quantity of 
= Facigue se basic material, in terms of the maximum information to to formulate the theory upon which 
Stress attained during a cycle. A numerical value of Fr 
must be accompanied by a numerical value of N (see 
iv below) a and by a numerical value of R (see below). en 
= Fatigue strength of part in terms of the maximum (nominal) © 
stress attained 1 during a cycle without regard to stress 
bo concentration. for Fty, “numerical values must be 


-pectancy makes it necessary. to to develop all possible simpli-_ 
fying procedures: the number of basic parameters must be _ 
condensed to a minimum. Even the results of the direct 
_ tests now used for checking the fatigue strength of current © 
secompanied by numerical vidloes ofNandR. designs i involve a considerable number of interdependent 


= Range ratio (ratio of ‘minimum stress to maximum stress, at 


= Number of cycles of ‘loading ‘required to produce failure. logical f first step is ‘to reduce the amount of test data re- 
(S-N curve = ‘Standard designation of curve showing maximum apy applied “quired, and to Present the results of an analysis. of such test Nias 
ie Bess XR stress as a function of the number of cycles required to data in simple, easy-to-use form. At the Lockheed Air- | 


sen = failure, for a constant value of R. Usually craft Corp., the importance of this step was recognized 


lotted on semilogarithmic coordinates. nearly four years ago and hence all test data have , when- 


Effective possible, béen collected in the form of S-N curves at 


fatigue. constant R. By this means it has been possible to utilize 


= Proposed parameter. judicious cross- -plotting and interpolation a as a means of 
Diameter of hole. effectively decreasing the number of test ‘points ‘required 
= Width of strip. fora complete definition of the fatigue strength of a given 
Subscript t indicating that stress calculations 2 ine on material or construction. Also, a complete: definition 
gross area of the specimen or part. is conveniently presented | on a single | page asa a family of 


7: 
| 


i T IS BECOMING more and more essentia 7 Another simpli cation on and clarification i is the use of the 
— 
that the airplane designer and stress analyst be able to effective stress concentration factor in fatigue, , Ky This — 
- predict, with reasonable certainty, the service behavior of factor isolates quantitativ ely | the effect of various discon- Met Bs. 
the airplane structure. To make such a a prediction the -tinuities and other stress raisers upon the fatigue strength te = 
designer 1 must consider not only static strength (strength of structures and structural components. The parameter is By: 
to resist a single slowly applied load) but also dynamic fully ¢ discussed in an earlier paper by the author? and a 
Ta “strength (strength t to resist suddenly or repeatedly applied summary ry of its definition and use is presented i in the Ap 
Oa pendix to the present paper. Tt is shown in the earlier 
No attempt v pt will be made to d defend | the foregoing state: - paper? that K, is a function of maximum stress ress. Subse- 1 
‘ments; the design trends are well established and, when ee analyses have shown that it also depends upon the ass ¢ 
without prejudice, lead to unmistakable cot conclu- ‘fange ratio Thus, to describe fully the fatigue strength 
-sions.? Granted the validity of these conclusions, 1 then, of a structure, a family of effective stress concentration Me 
just as ‘the designer and stress analyst is already possessed factor curves must be : presented. Figure 1 shows a a 
of many theoretical and empirical r relations useful in 1 the © example of such a presentation, in this c case the result of an 
q n of static: strength, so he must endeavor t to investigation of the fatigue properties: of a single-row 
ES riveted lap j joint. . At this time its should be: noted that an 
be defined on either net area or gross area. . Inthis 
bebe, aber of a structure possessing stress raisers. sg paper Ky, is defined on a gross area bi basis, and the subscript ae 
a — flight the = components of a an aircraft structure are g (gross area) is used to eliminate any possibility of 1 mis- 
_ NOTE—DISCUSSION OF THIS PAPER 181 INVITED, cit cith oe A desirable simplification would be the discovery y of the ee 
lication or for the attention of the author. Address all communications fundamental relation between R. such a relation 
to A. S. T. M. Headquarters, 260S. Broad St., Philadelphia 2, Pa. = = could be found, then the fatigue properties of a a construc: 


*R. B. Bland and P. E. Sandorff, ‘‘The Control of Life Expectancy i in Victor Seliger, of Rivet Pitch on the Fatigue Strength of 

Airplane Structures,"’ Aeronautical Engineering Review, Vol. 2, No. 8, 0.025-0.025 Alclad 24S-T Riveted Joints,"’ N.A.C.A. Tee Note, ; 

August, 1943, refer neces: therein. 900, July, 1943. 
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Fig. 1.—Effective Stress Factor i in Fatigue Curves Pa 
for a Single Row Riveted Lap Joint Constructed from 0.051 
‘ ‘Spacing. "curves this has been done in Fig. 3, which is a of 
ton ‘could be determined by determining a single SN performed by picking, at random, several points on each 
Be ae ‘ioe! thus saving ‘considerable time and money. The of the curves of Fig. 1, applying the proper cos R multi- 
:. problem is currently not amenable to eulumenica an aly- plicand, as i in Table I, and plotting the resulting points as | 


sis because of the large number of unknown factors in- shown i in Fig. 


— volv ed. However, an empirical relation (or parameter) ___ If the proposed parameter holds for all cases—that is, if 
has s been found t that appears to” fit the observ ed data wi with © - for all values of R lying between O and 1. 0, the Ky families 
good accuracy; this parameter will be the ay ae the can be reduced to a single curve by applying the cos R 
following di discussion. big forward step h has been taken in the 
field of dynamic stress analysis, as the presentation of 
on “fatigue properties c can be much simplified and the number 
The curves of Fig. 1, involving three parameters, Ky, tests s required t to determine K, can be reduced to a mini- 
bs 4 —_ and the maximum nominal Stress, , fie May be replotted mum. Further, if theoretical substantiation for the use of =| 
es on polar coordinates as the constant stress curves of Fig. the ¢ proposed parameter can be developed, such substan- | 
with R plotted i in iradians. Study of this plot reveals 
"property ‘common to all structural elements thus far fully rational fatigue ie strength theory, 


investigated Lockheed: the curves closely approach does | not permit a the 
lines to the R = axis. Such a rela- all other structural 


ty -pical results, 


stim 


3 


oo 
id 


Ke, 

of Fig. 1 on Polar Coordinates in Terms o 


00 00 00 00 im bo 


tiation should considerably ; advance the development 


ie 
a | 4 
| 
— 
— _ 
= 
— 
— — q 
— h in Figs. 4 and 5 
— io in radians; in he tensile range, that | 
— corresponding Fange fatio in f to fatigue in the te 
g — of curves shown gf of between 0 and +1.0. Nothing is ver kp 
— values of fy, against K,, 
— 


oO 


7h 


‘Fig. cos R Curve from Complete Fatigue Strength Data 
+ on 0.032 ‘Alclad 24S-T Aluminum Alloy Strip with a — 


| 
any in entire series is 12.8 per cent . Inv view of | 


alls 
the behavior of K, where the minimum stress of the cycle | the normal scatter of test results and the variation in ma-_ 
_ enters the compressive ‘range. Ina addition, the parameter — terial properties to be expected from sheet to sheet, it is 
has only been applied to the analysis of structures fabri- considered that the congruence between the individual 
ated from Alclad 24S-T aluminum alloy, as data for other» curves of the Ky families obtained by use of the cos R 
materials are currently lacking. parameter is exceptionally good. Nonetheless, 


Since the suggested parameter has been arrived at em- use of this parameter can be recommended. This caution 


pirically and. is thus far without theoretical -substantia- should be particularly observed in using this parameter 


tion, t the probability of : of its universality can only be con- for predicting K, curv res at several | range ratios after the 
-jectured. Yet weighty ty evidence of its validity and of at experimental determination of one K, curve. Where 
least a limited generality can be brought to bear. oe complete K, curves are already available, however, its 
evidence i is presented i in Table II and includes an 1 analysis of employment asa simplifying step for use in design i is safe. : 
certain of the available data. The following prc procedure For in such an instance any deviations from true values 7 
used i in compiling 1 this table: Four points were resulting from its use are 


an lected at random from each curve of the « original fam- 
ily, and, with the proper multiplicand applied, used a ar 


plot a Ky cos R curve drawn through the mean of the thee’ ie necessary to 
-Tesulting scatter of points. Percentage K,, deviation from 


a wide application of the new parameter both in research 
te. - this curve of each point was then determined and averaged. : 


Tyee sail design will shortly be available. i Until such time it 
The fourth column of Table I gives s these eis The ‘is hoped that this p paper will serve to stimulate discussion 
_ percentage corresponding to the magnitude of greatest de- 


giv the fifth column. will be noted advance somewhat the formulation of a rational ‘fatigue 
; this series t ¢ percentage mean deviation a strength | theory. . The development of such a theory is 
ng tween 0. 96 per cent and d 4.1 12 per cent with an av erage | of 7 = 


a very much: dependent upon the development, d definition, 
18 p per ‘cent, while the maximum observed deviation of standardization of a roper an well-defined set of 


Investigated? = | Used | percent | per cent 


i 


The author wishes to express his appreciation to Messrs. 
Gage Rivets | 20 | 3:98 | R. B. Bland, D. W. Drake, and H. W. Foster for 
0.040 Gage LS1126-5 ‘ “Cherry” 12 
0.010 Gage LS1127- Rivets 05 
0.051 Gage AN426DD-6 Rivets 
@. 051 Gage LS1126-6 “Cherry” 
| 0.064 Gage AN430DD-6 Rivets | 
0.031 Gage AN426DD-6 Rivets | 20 
0.064 Gage AN430DD-8 Rivets 45 
Ne | 0.082 Aldad 243° Bite 20 order that those not familiar with the concept the effec- 
| Reamed Holed/D = 1/6 | 12 tive stress concentration factor in following 3 may become 
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Fig. 7 -—Complete Tensile S-N Curves for 248- Ti Alumi 


= com of fatigue tests on a compo- 
data values of Ky, we must also have S-N curves available for the single of Fig. 6. 
fos unnotched material which proved critical in fatigue. Ky is then a sm ete family of S-N curves for a single row rivete ~% 
a the ratio of the maximum stress the material will withstand for ™ade fr 
— given range ratio and a given number of cycles to failure, to = 5 
/ maximum gross area nominal stress the structural component _ 
will withstand for the same R and cycles to failure. That is anil 
i), psi. i. and, from Fig. 6, 9800 psi., or = 39 ,000/9800 = 
fro constant 98. At the same range ratio but at N = 10’ cycles Ky = 29,000 
/3530 = 8.21, and so on. final result of this analysis i is the 


of frequently. will convey more than a great amount 


cision Measurement, was prepared by the Department of Education of for a quick grasp of the sn fhe b eck, 
International Business Machines Corp. and published by the Syracuse illastracions 21 Sood in. 
. “blue cloth binding, can be obtained from the Syracuse University Press, 


Universit Press. ‘lt should be. extremely interesting and valuable to al r 


are concerned with the wide range of topics covered under this gen- 
eral heading of Precision Measurement. The b book i is particularly timely | 
because of the relation of this subject to war matériel. 


hak Volume I (270 pages) gives some general introductory information and — ore 4 
on | Malleable Ir 
covers in successive chapters Nonprecision Line-Graduated Measur 


ing Instruments, Micrometer and Vernier Type Instruments, Precision fou ual ISSUED by the Malleable Founders’ Society is a Hand- x : 
book on American Malleable Iron which Gaviecless will be of interest 0 


Gage Blocks, Fixed Gages, Thread Gages and Dial Gages, and Test Indi- 
sen Ito an members and other BuLLetin readers. In preparation f for rmany 


ators. Each chapter gives detailed information and data essentia 
~ understanding of the use and care of the instruments involved. her ee months, the volume is a compact unit giving complete data on manufac: 
"Volume II relates to Surface Plates and Accessories, Angles, Comparison turing procedure, r recent and and other important in- 
users and designers. 


Measurement, Optical Instruments, Measuring Machines, Surface Rough- $3 

Separate cover physical, and engineering ‘ 


of standard i irons, then the pearlitic and cupola irons are COV cred, followed — 
by information on pattern and ¢ casting design and machining practice. “a 


~ manufacturers of gages, testing and precision instruments. The material There is considerable information dealing with the manufacture and 
/ incorporated | has been used i in classrooms in | various arsenals, — and _ metallurgy of this material and other i important parts of the Handbook — 


Educational Department has drawn on the extensive knowledge of th 


‘Engineering and Manufacturing Departments , and has consulted leading 


ness. and Hardness Testing. In the preparation of the book, the IBM 


dealing with recommendations to users and applications of America. 
‘malleable iron. There is considerable tabular material and many illustra- 

‘ tions. _ Copies of the 316-page book can be obtained from the Malleable 2 


One feature of both | volumes which merits comment is the very profuse Founders’ Society, Union Commerce Building, Cleveland, Ohio, at $4. 00 


well-selected photograph or series per 


have been “given cc cognizance in dhe preparation of the formal printed — 
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High Temperature O ig of Q i 


YNTHETIC RUBBER vulcanizates of allt 
available today when exposed | to elev =| 
temperatures in an a air oven be ‘become stiffer; 2 is, the 
modulus increases and the elongation is ‘reduced. ~ This = No. 72 
change i is thought to be due principally to a ‘cyclization of fee 
the rubber \ which apparently requires the presence of oxy- ot 1.5 
In addition, some stiffening may be due to the loss 
‘of volatile plasticizers during the heating. Early in vite 
program of | development of stocks to withstand 300 F. Cured 25 min. at 307 Fe 


he e bests, it as iscovere t at the resu ts o tainec wore Rubber Co. 


In that no variables due to the 
quite erratic and depended to a considerable extent on the = 
iq pended to a considerable extent on the — _use of different dies or cutting methods would be intro- _ 


volume of air (ord the concentration of oxygen) to which duced, the dumbbells were cut by Ohio Rubber and dis- 


the samples were subjected. Tt was the objective of | tributed by them the cooperating laboratories. This 


_ work undertaken by this subsection to study the effects of ‘procedure ¥ was s followed i in all three studies. th 
variables i in the oven testing procedure and to devise if 


4 possible a reproducible laboratory t technique for conduct- Part I. of N Methods of Exposure wit 


ing air Oven tests at 300, F. or other temperatures higher Each laboratory of the four in this study the he 


was confined to vulcanizates of the SB type. “Original prop properties—tensile 


ation, modulus, and durometer | hardness. 


nics 


“ment of one a the methods used in the os part, , and the 


third a study of time and temperature relations the 


Three compounds designated A, B, and C , were chosen for 6. . Properties after’ 70 70 hr. a at 300 in a bottle of 500 


the recipes a are give en in Table I. Compound Ais 


q 

a heat- ‘resisting type containing a volatile plasticizer, 7. Properties after 70 hr. at 300 F. in 0 crating ai 
compound B is similar except that the plasticizer was with intake closed. 

omitted, and compound C is a conventional stock riot at 


signed for heat resistance. Service experience has shown Open. 


stocks similar to A and B perform more dition, the heat 


oss d 
high- temperature service than stocks similar to to C. as 


di or for the attention of the author. Address all communications © 

to A. S. T. M. Headquarters, 260 S. Broad St., Philadelphia 2, Pa. 

The authors of this paper constitute a subsection of Section ivon i ~ 

Classification and Specifications of Rubber Compounds of Technical Com- mm. 
mittee A of A.S.T.M. Committee D-11 on Rubber and Rubber-Like Ma- kK 1 "Cola for samples _— test tubes 38 by 300 mm 


terials. This paper serves as a progress report of that group. ech ie ok Test tubes were heated by immersion 3 in an oil . 


THIS PAPER RIS INVITED, either pub- 


g *ChryslerCorp., Detroit, Miche maintained a at300 F. 


Acadia Synthetic Division, Western Felt Works, Il. = Test tubes ‘were stoppered unvented ¢ cork. 
The General Tire and Rubber Co. 
i > Manhattan Rubber Division of Ray bestos- Manhattan, Inc., » Passaic, 


test tube a as 


Stanco Distributors, Inc., New York, N. Y. The fo followin; tests were run bys six rating labora- 
See Table IV of A.S.T.M. Tentative for an n, and 
Synthetic Rubber Compounds for Automotive and Aeronautical 
tions, 1944 Book of A. S. T. M A. Standards, Part III, p. 1809. 


j 
| | 
a study of widcly different methods of exposures for the 3. Properties after hr. at 
purpose of determining the factors influencing deteriora~ mitrogen. 
Properties after 70 hr. at 300 
iting each test was measured 
Coady ef Datlicabilits of Relat a 
— 


a fica successive times using son ey cimen 4 rom the data in Table II an in Figs. 1 and 2 it will be 


test ‘tube. » the oven tests were too severe, as they nearly 


Thee: using ‘ pecimens mpletely deteriorated all compounds without c consist- 


tained, per cent 


2) 


test tube. neti ently distinguishing between the heat-re -resisting and non-— 
dering” heat-resisting compounds. Moreover, the deviation be- 


Part III. —Study of Time and Temperature Relations ‘boo § tween laboratories , particularly in elongation, » was foun 


the same technique as above and with th three speci be exeremely high. 
mens per test tube a series of tests was run on 1 compounds a On the other hand, the test in | molten metal was not 
by seven cooperating laboratories as follows: Sev ere enough to ‘differentiate between th the compounds, 
—— test in nitrogen, although more severe, was still 1 not 


2,4, 8, 16, 46 70 hr severe enough to differentiate between the compounds. 
8, 4 ag bottle tests, although nearly as severe as the oven 
Parts: I, Il, and III were run at times and tests, were nevertheless more e duplicable and differentiated 
different lot of test specimens was supplied for each part. ine every case between the heat-resisting and non-heat- — q 
"Although the ‘compositions of the stocks were identical i resisting compounds, particularly i in elongation rete retention 
three parts, slight differences in materials and proces-_ and the 180-deg. bend test. See Table 
sing may have occurred which ‘slight var variations in Figure 3 shows a breakdown the change in 


hardness of ‘compound A attributable ¢ to various changes i in 


the ‘conditions | of exposure. _ These data, as well as the ten- 


The in the three parts of this study elongation ‘and hardness are approximately proportional 
given in Tables Ito Vand Figs.1to5. = to the air (or oxygen) available during the test. In both 


The percentage deviation as used in this report is the molten metal and circulating nitrogen tests, all 


average deviation expressed as a a percentage e of the ar diacaiadl “oxygen 1 could not be excluded since it is ; virtually imp s- 


for the property being considered. ) remove traces of oxygen dis dissolved or occluded i in 


TABLE [.—AVERAGES OF TESTS BY ALL LABORATORIES—PART 


Properties Cc 4 per cent Properties Change per cent Properties" _ Change percent 
ORIGINAL 


2680 Op 


8 


Vv Durom change, per cent +0 


+1 + SE: 


80 +2 


. ben 


Hr. av 300 F. 1x 500-Mu. Borrnes 


] 


D 


NG 


ensile strength —68. 7% { —75 


an 


| 
— 
— 
4 
— 
— 
| 
— ae 
ey 
— 
a € obtz 
P 
— Oxy, 
— ; 
— 
_ | ae 
| ise 
— | 33 | | | 
 twee 
= 
— 
— = 
— 


} 


ometer Hardness Increase 


ro) 

“Dur 


Elongation Retained, per cent 


bas 


8 

t by Weight 


¥ 


8 
Mo/te. 
Metal 


Strength Retained, per cent : 
a 


ercen 
$8) 


Aging Tests, 70 70 hr. at 300 F.—€ comms 


bat 


obtained in the static air “tests” in the three sizes of 

bottles, which indicates that variation in the oxygen 
supply y over this 1 range has little effect. difference be- 
tween the static air tests and che circulating air oven tests 
is probably due both to the greater 9 volume of available meas 
oxygen and to the loss in plasticizer. Appreciable loss of 
plasticizer occurred only in those tests in which a circulat- i 


ve re of those due t to plasticize r ‘loss, are the of 
4 The which n must be 1 most carefully co controlled | are 
‘the av vailability y of oxygen and the temperature. Since it 


is extremely difficult to control the temperature in ee 1. 
ent parts a air narrow limits | 


in an oil bath would have the best possibility o of 
fulfilling both of these requirements. a 
b The data on these tests given in Table III jai cx- 4 
cellent reproducibility and a measurable distinction me me 
tween» heat- “resisting and -non- -heat- -resisting con 


"pounds. . It was felt that this distinction was not as shat 
as it should d be, due | to the severity of the demsiontion. 


_ The differences between the use of one strip per test tube 
and three strips were slight and not sufficient to warrant : 
3 “this restriction in testing capacity. A comparison of the 
terioration after various a of exposure is shown Fig. 4.—Deviation in Elongation Tests. Averages for Com- 


pounds A, B, and C Tested by All Laboratories Inder Various 


“ TABLE TII.—Av ERAGES OF TESTS BY ALL LABORATORIES—PART II. 


Property Change per cent Pro Change _ cent Property | Cha percent 


Tensile strength 1850 = 4 2188 | 2219 bets | 
Durometer hardness 58 
urometer hardness +207 cess 
70 Her. at 300 F.—Test Srrips per Test Per yee 


iongation "97 10 —82 | 


__ 


4 
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q 
4 || | 
1 
— 
| 
j — 
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“Property. + Change | Deviation, per cent 
“Tensile strength 2039 


2576 


“Tensile strength. + 3.9% ~ 2788 
4 Hr. at 300 F. 
‘Tensile strength. . 9. 


Fensile 2208 + 8.3% 2973 15.4% 


= 
Durometer hardness 
— ——— 
‘Durometer hardness a 4 3 fu 


___TABLE In n Fig. 5 are shown the elongation and durometer h hard- 

ness for A at 250 and a t 300 F, The 


Percentage 
Elongation | Be Elongation 


_ The tests run in Part III were for the purpose of deter —— 
mining whether the temperature coefficient of aging is is 
same as that reported for GR-S, "12 and whether a test at 
Tower temperature carried to the same | degree of 
gation would be more duplicable than one run at 300 F.. 


Seen. limited air ng 
Oven, unlimited air 


Increase 


= 


1 Staunton R. Harrison and Otis D. Cole, ‘ ‘Time-Temperature Relatio : 
in Oven Aging of GR-S,”’ Industrial and Engi ing Chemisty, Vol. 36, To} 20 

124. E. Juve and B. S. Garvey, Jr., “The ‘Effect of Time and Tempera- Time at 300 

, Vol. ] Fi —E T Comy A 
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250 F., hr.| Tensile — 300 F., hr. Elongation 


etainec 


- in Table VI. “Excellent duplicabality was obtained 


t both temperatures. It is probable that a similar 


the conventional circulating air ovens would have 


ging of Compounds A and B at 300 FE. 
aging were ¢ doubled for an 18 F. increase in aging rempera- ons of — 


ture. It will be noted that the elongation changes are in _ high- temperature exposure has shown that at a constan 


accord with this assumption but that the hardness changes temperature | the supply of o oxygen is the ¢ principal factor 


afe not. For equivalent times on the above basis, th causing stiffening of f the vulcanizates. . The loss of volatile - 


hardness increase is greater at 250 F. than at 300 F. The - plasticizers, ‘when n present, also contributes to the ‘stiffen- i 


‘temperature required for doubling the rate of hardness in- - ing 


crease is 42 | The te test tube technique, developed in the course of this 
a In Fig. 6 the changes in elongation, ‘tensile alain investigation, in which dumbbell samples are suspended By 
lurometer hardness” for compounds A and with stoppered 38 by 300-mm. test tubes heated by immersion 


_ time at 300 F. are shown. Except for a a slight difference ia in an oil bath, appears to give results w hich ; are -consider- ° 

tensile strength in the first 15 hr. exposure, the curves for - ably more duplicable than those obtained by the usual oi 
compounds A and B are identical. Since the difference aging in circulating air ovens. The test tube technique 


between these compounds i is only in their plasticizer con-_ also gives somewhat better differentiation between good- — 
tent, it is apparent that in terms of percentage of proper aging a and poor- -heat aging compounds, 


lat 
ties retained after aging plasticizer makes no difference. The rate of, deterioration as measured by elongation 


quite rapid, and the he degree of deterioration after 70 hr. at temperature. ‘ As measured by hardness change the rate is 

300 F. very great. doubled by an increase of 42 E.. Tests run at 250 F. 


_A comparison of the ¢ devi iations between laboratories in this method are no more reproducible than those run at 


tensile and elongation retention after exposure e for sev eral 300 


Thermal mal Spalling. of Fire- Clay Brick+ ene types of construction used in linings. Alhough there were 


‘exceptions, most firebrick showed greater losses in header construction 
-CLAY bricks are to as the of in- 


than in stretcher, but in some age the type of construction had little — 
idosery"* because of their fundamental importance. In ‘many types of fur- 


Re effect. It was also found that in general a relation exists between 
mace operations the firebrick linings are subject to rapid fluctuations in 


pressure maintained in the furnace during the. preheating: of the brick and a. 
| temperature, which cause stresses to develop in the brick, making them — / 
their resistance to spalling. The results 0’ this investigation, which are 
; Sack na spall. ° The service life of many furnace ¢ linings is directly related — given in full in in the January Journal of Research (RP 1630), will be used as = 
tothe resistance of the brick to failure by thermal shock. In recent years 


basis for the technical requirements ina proposed revision of the current 
the manufacturers have accomplished a.great deal toward developing 


_ Federal Specification HH-B-671 for Fire-Clay Brick. * on 
= properties in in firebrick that are important so far ast 


British Research on Iron and Steel 


4 combination of ait and water mist. The water dip test has been wens errors: Tams uae recently been published by the Iron and —_— 
Flee many years in the Federal Specifications for ficebrick. R. A. Heind| _ Institute in London Special Report No. 29. This is a review of the work i a 
and W. L. Pendergast of the Bureau's refractories section recently com- between 1924 and 1943 of the Joint | Research Committees of the Iron and 

& a picted an investigation of the spalling 1 resistance of 50 brands « of fireclay Steel Institute and the British Iron and Steel Federation. The book fe; Bi 

# - brick by the standard test method of the A.S.T.M. - This s method involves Views the work of the Committee on Heterogeneity of Steel Ingots; of the — 

bs the conditioning of a panel of brick specimens by preheating to either "Alloy Steels Research Committee; of the Steel Castings: Research Com- 

_ 1600 or 1650 C. (2900 or 3000 F.), and after cooling, subjecting it to 12 mittee; and the Corrosion Committee. ‘ In each case, in addition to a re- 
lrcies of 20 min. duration of alternate he heating to 1400 C. (2550 F.) and _ View of the work, » there i is appended a bibliography listing all the — 

then cooling by an air-water mist. Variations from the standard panel of Which have been published by the several committees. The 175- page 
tick in stretcher construction w ere made by laying brick as headers only, book i is bound -n cloth and is packed with information for those interested i 
and in combinations of headers and stretchers. ” They rep represent the differ- it in steel production : and its rags _ The book is is available through the office 

 * Reprinted from January Technical News Bulletin of oe Te = of the Iron and Steel Institute, 4 Grosver enor Gardens 


3 also ev ident that the rate of deterioration at 300 E. mn is doubled for an 18 F. ‘increase in the exposure: 
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_ Discussion “ — on Modulus of Elasticity of Portland Cement’ a 


ubm ited by Stanton Walkers? all data, was 6020 psi. the 
have read with interest the paper by E. Stan- Specimens on which the | modulus of elasticity \ was meas~ 
eg and the discussion of it by L. P. >. Witte a and W W.H. ured an and the secant modulus was 91 per cent of the ; 


Price in the December, 1944, comparing ‘the dynamic modulus. If Witte and Price's measurements 
of of concrete as s determined ind were at 1000 psi. that would be about 17 per cent of 


aie 
The suggests a mus aw relationsh hip 
For the static determinations the “may exist between values of modulus of elasticity of con- = 
secant moduli. . _ These should be expected to be lower than crete as determined dynamically and statically than sug- _ 
_ values determined under no load, since the stress-strain re- gested by the authors. The belief is supported by the data 
‘concrete stecl (an elastic material for which the “‘secant’’ and 


lationship for concrete is not a straight line. Values of 
_“initial-tangent’’ modulus would be expected to be more 
nearly comparable to the dynamic values—and, perhaps, 


my paper on “Modulus of Elasticity 0 of Concrete” it 2% 
was pointed out that, according to the conventional defi- = | 
nition, * ‘materials that are not perfectly elastic can have ae 
no modulus of elasticity."” more general definition was 
_ suggested by which it could be said that elastic —— 
havea a constant modulus and inelastic materials a variable 
. Four methods for the determination of modulus of | 
"elasticity were described which are illustrated in 
accompanying Fig. 1 (also Fig. 1 in the original paper). 
_ In that paper values of modulus of Cfaasicity were re- | 
ported for a wide | range of concretes “involving several 
series of tests and about 4000 test specimens. For one 
series, covering 28- -day tests of different mixes, different 


_sines and of different consiten 4 


‘Stress. 


id 


ressive 


Co 


with the secant and ta tangene moduli measured at 5, 10, 
25, and 50 per cent of the ultimate load. The accom- Deformation 
_ panying Fig. 2 (Fig. 35 of the le original paper ) summarizes Fi Fig. 1.—Four Methods of Determining Modulus of Elasticity 


These data serve to explain why Mr. Stanton found rela- 


hi tivel , lower values of static modulus than dynamic modu- 
y 

psi. to which he 


extended the s secant was a a higher percentage of the ulti- | 
load than in the case the stronger concrete 
a already stated Fig. 2is ‘based on 28-day tests. In Mr. 3 
-Stanton’s Table II the a average 28- -day strength was 3 
~psi. le average secant modulus, determined at 1000 psi., 
was 77 per cent of the average dy: mamic modulus (79 per 
cent if the possibly fatigued group 3 is” 

-1000- “psi. load is 30 per cent of the ultimate, and it is of © 

_ interest to note, from Fig. 2, that the secant modulus a at 
oh 30 per cent is 80 per cent of the initial t tangent m modulus. 
similarly satisfactory comparison is shown for | he 
a 28-day tests in Mr. Stanton’ 's Table Ii. The er is § 


a! 


Tangent M 
Tangent Modulus 


o 


wn 


‘ions a 


Portland Cement Concrete as “Somme by the Dynamic (Sonic) and - 
(Secant at t 1000 psi.) Methods,”” ASTM Butuetin No. 
2 Director of Engineering, National Sand and Gravel Assn. , Wa ash- 
§Scanton Walker, “Modulus of Elasticity of Concrete,’ * Proceedings, 
Am. Soc. Testing Mats., Vol. XIX, Part Il, p. 510 (1919); reprinted as 


per cent Compressive Strength. 


Bulletin 5, Structural Materials Research Laboratory, Lewis ¥ of “Initial Tangent” to Tangent and “Secant” 


at Different of the Load. 


anuary 1945 
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(Continued pase. 
in Standards on Rubber: meetings s held by | Committee D-20 on Plastics and its 

numerous subcommittees and sections in Atlantic City 


rials and Jate October are a ‘number of i important actions resulting 
471) are two o additional standard reference fuels for 


in new an 
tests: which will meet urgent needs of the automotive and aeronautical 


 estin results the committee's several r search 
industries. Changes in the the tests 's for hard rubber r products (D 530) involve everal re 


method of sample. preparation and the procedure for application of vestigations s were _ These 
the Rockwell hardness test. Since specifications for hydraulic brake — . meetings were held following the two-day series of Com- 
a low “temperature bend test, a standardized ‘Procedure for mittee D-9 on Electrical Insulating Materials, a news ac , 
this property has been added to the test for hy draulic brake hose (D $71). count of which appeared in the Dece: mber BULLETIN. | oe 
In the ineerest of standardization and to avoid complications i in testing — Elsewhere in this BuLtetin there i is an article noting Bi 
‘s nge rubbers of different apparent densities, the committee is concen- actions on | standards a approv roved by the Society’s Standards — 
| trating on the '/,-in. slab in the test for cellular rubber products Co Committee e. Several irc items s relate to, the plastics fiel field. =o 
D552). Changes i in the oven seet for aging 573) wil eventually Hardness. —In the work ot on hardness properties a a review 
provide for a temperature ture of 100 Cc. for u: use with synthetic rubber com- is to be AS M.. Joint . Army-Navy Federal 


pounds, the lower temperature now in the "methods being entirely too 
P Specifications in an effort to reconcile hardness test proce- — 
slow with various synthetics. _ The provisions in the tentative methods 


indentation of robber wich the 676), ‘which methods dures. proposed ‘method for blocking | resistance has 
have been long and intensively discussed, provide for an . amplified scope —s ive ¢ 
clause giving a better description of the applicability of the method, a which several different scratch resistance ‘procedures \ were 
temperature of test is set up for tests at low temperatures, and the time — to be tried a considerable amount of data has resulted. — 
: We at which the reading shall be taken is also specified. Concerning this 7 Another new development i is the drafting | of a test mer per a 
latter there have been two fields of thought —whether to use an an immediate using t total indentation, recoverable indentation, and ¢ 


Electrical Insulating to Lighe D 620) rev isions will be 


With a large number ot Tneulating and test methods i in its s charge, 


at cath ering astics 795 1¢ long ‘range | oO 


terminology. gees in the test for power factor and dielectric con tive in this work is to get dagemmarytiver to iastch . 


electric dissipation.” changes are involved in the rocedure. 
P Proposed procedure for determining weight loss on. 


stant (D 150) are primarily editorial, , occasioned by the new term ‘di- within reason outdoor results. 


he ira 
‘methods of have been de in » for 72 hr. at 180 F. has been afted. Tei is the 
varnished cloth and cloth tapes, D 295. The modifications in the speci- tent to this applicable to both tigid and ‘nonrigid 
fications for varnished tubing (D 372) will permit inclusion of: materi ial : materials. AD 
~ such as rayon and glass fiber and in the methods of test for this material using t the 1 various procedures established in ‘tie Methods Bs 


4 
350) corresponding changes eventually will be incorporated. Now Resistance to Accelerated Service Conditions (D 756). 
recommendation se sets up m modifications as tc ratative 1 revisions. The resulted in the accumulation of considerable | lata. 
term" ‘varnished tubing” hereafter is to be changed to be treated sleev- The committee is desirous of obtaining not only test 


ing.” A new see test method | has been developed which will be . Its. but field ‘experience. _ In work on the temporary — 
po of heat a report from the series of tests shows that tS) 


D372. subjecting material for 15, minutes to temperatures well 


materials uite marked] and recovery of ori inal 
vane. y 
Reference to the procedure for the flow properties of 
a P 8 Analytical Methods.—-To develop: a satisfactory 
plastic molding materials, D 569, is made in another article in this Butte- = 
TIN Outlining some of f the numerous a activities of Committee D-20 on Plas- 


tics. There is much interest in flow properties, various changes have 


been developed, and the committee has asked that the standard be re- five successive ‘samples will be 

_ verted to tentative with the changes incorporated. This test covers a ubmitted to ‘cooperative investigation. Previ ious 
‘procedure for determining the temperatures at which the ‘material at- search has indicated that measurement of percentage in- 
tains a defined-degree of flow, or the degree of flow attained when sub - soluble is not a conclusive test. Revisions in Methods - 
prescribed pressure and temperature. covering determination of acetyl and butyryl i in 


Because the need to evaluate some of the softer types of ‘elastomers, acetate buty rate have heen approved. Work, on 
a changes were needed in the test for resistance to accelerated service condi- determination of other - compounds i is under v way including ¥ 


{mm D756. Although there were a number of comments and meee the determination of ammonia in closure materials. A 


votes on proposed revisions in the standard methods of test for deforma- - ‘tentative test hes been drafted and is to be the 1 subject ¢ tg 7 i 
_ tion of of plastics under load, D 621 ~ 43, the changes | have been n approv red oe es 


Because of the widespread convictions that the test conditions added are ts 
meeded. At the same time, the standard is being reverted to the status 

of tentative. Meanwhile, Committee D-20 is detailed study ‘some a new ‘plastics r research f project at t Massachusetts 
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of recommendations resul 
pn No physical te tests should be made while a | plastic is is in a 4 metastable c pe ih 


Specifications. —The work in this field has’ very 
‘of test methods for measuring shear strength and bearing active for the past two years and continues in this | Cates a 
_ strength. The flexural strength method (D 790) is to be gory. Subcommittee VI has developed proposed Specifi i . 
_-tevised to make i it suitable for testing laminated materials. cal cations for Cast Allyl Plastic Sheets, Rods, Tubes, and iq 
Also, some work i is being done on double loading of the - _ Shapes, and these are being voted don. Changes are in ‘the a 
flexural test specimens. The scopes of tensile strength offing involv ing Specifications for Phenolic. Molding Com- 
> i methods D 638 and D 651 will be correlated. . Method | pounds (D 700); Laminated Materials (D 709); Viny Is 
‘ ™ D 638 may be used for both routine checking of materials | ad 708 and D 727); and Cellulose Acetate (D 786). A ~~ 
and for obtaining fundamental strength data while | for polystyrene sheets is being prepared. 
Method D 651, using the “dog- -bone”’ specimen, is useful vision in the ethyl cellulose plastics(D 787), adding 1 
for or routine checking only. A ‘‘round- tobin’” i is in 1 progress ments for tensile strength, is being balloted upon Ex 
ons ‘measuring the tensile strength of thin films and foils. perimental work and studies are in progress on other | 
Plans made to start work on test methods f for meas- aspects involving : specifications. 
uring | the strength of tubing and for measuring the flexi- Robert Burns, chairman of Committee D-20, presided at 
bility of materials by a mandrel bend test. a ee) ae main | committee meeting and at the Advisory Com- 


mittee session, with L. W. A; Meyer secretary. 
Thermal.—A thorough study of the test for deformation 


given t to all types « of materials so that standard test pont na d Proposed T. Test ‘Methods. for Aromatic 


tions s will be available for evaluating the cold flow o: Hydrocarbons 


very soft elastomers as well as rigid thermosetting n mate- 


rials. Balloting is under way to add to the method SEVERAL "PROPOSED testing: procedures and 

a distortion under heat 648) a revision allowing the specifications for industrial aromatic hydrocarbons 

of a built-up test specimen. Recently a procedure for been developed by A.S.T.M. Committee D-16. Actual 
soft has been added to the method work has been carried out in the : subcommittees which 


test for resistanc to accclerated ice conditions — cover test methods for crude and for refined aromatic prod- 


q Molds and Molding Processes. —Mold ing of test specimens solvents. 
ia Ne is a most important matter in the plastics field and. con 0 Organization of this new A.S.T. m. — committee i 


siderable work has been done more is under» way. “ape was in 
Round- robin tests on $-cav ity versus  single- cavity 


~ 


bs pit indicate on the basis of preliminary data that the use of nice 
the 5- -cavity mold is open to question. Sees a are based on practices in current use. The list. of i items 


been approved and will be. incor porated in the tentative 

plastic flow using the spiral principle. Refined ‘Waeer White in Light Oil 


Meruops or Test ror Rerinep Aromatic Propucts 
i in the procedure fo for - determining bulk factor o of of non- 


Definitions and 1 Nomenclature — —Recommendations even- Acid Wash (Benzene, Toluene, 


great interest to all in the field. Dioxide ing Point (Benzene) 
“~ 


= 


i 


Parafins 


Industrial Grade Benzene Nitration: Grade Xylene 


Nitration Grade Toluene Five Degree Xylene 


plastic (noun) is any one of a large varied group of materials, wholly Industrial rial 90 Benzene Refined Solvent Naphtha 


or primarily y organic: in composition, » which may be be formed | into u useful Ten Degree Mylene Crude Light} Solvent Naphtha a 
shapes by the application, singly or together, of heat and pressure. Industrial Xylene Grade Heavy Solveat 


The adjective plastic may have two meanings: () preferred means 


capable shaped, while (8) may. mean the material of which an Those interested in studyi ing 1g the methods specifica: 
article is made. tions obtain copies ‘from the Committee's Acting — 
nonrigid plastic is one which has a stiffness o or of ‘Secretary, | W. . Douthetr, The Lompeny, (135 E. 
elasticity of not over 50, 000 psi. at 25 C. when determined according Forty-second St., , New Yo rk 17,N. 4 M. Weiss, Con-- 
A.S.T.M. test method D 747 sulting Chemical | Engineer, New Y York, is chairman o this 
Metastable expresses an unstable ‘condition of a plastic ic during which A.S.T.M. standing « committee. 
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ance at New York Meeting on Processing M 

over. 500 heard a for and yield a more attractive 
interesting ‘technical presentation ar and demonstration by are used for materials other thee textiles—an inet> 
‘Dr. J. _C. Dean of the Socony- Vacuum Oil Co., New ¥ ork, x esting application is is their | use to improve e the storing properties es of white | 
at the meeting on January | 17 sponsored by r the A.S.T.M. _ Potatoes and reduce loss in weight; also for treatment of potato seed. a 
New Y “Committee. . The general subject, Other uses are for certain wooden arcicies to co insure uniform drying, in 
Processing Ma terials Petroleum, drew heavy places which ate ‘high-pressure extrusion, in treatment 
attendance, pol the chemists nursery stock, etc. Petroleum- -processed are widely used i in 


hes li ger gh or the manufacturing of textiles, wool, cottons, rayons, and cordage fibers. 
engineers: in the metropo area. e meeting 1¢ They provide stronger yarns and are better of wool fibers. 


ind the Engineering Societies’ Building also_ included @ For cotton, petroleum is used primarily in finishing and sizing dperiitions. 

showing of the motion p picture, “<n “The Big a _ For rayon, the highly refined white oils serve as lubricants for the ee, 
y of the Barrett Division, Allied eure and Even with che small percentage of oil applied, a tremendous poe 

required. Some are to the yarn to set the twist before 


Petroleum by-products are io wide use—an im rtant one is 5 the use 
Chairman of the New York District Committee, of senior 
naphthenic acids which a are conv into $03 

‘Vice- President J. Tow nsend, Past- President 


Delbridge took over as Technical Chairman. He 


ungicides a and insecticides. Pe Petroleum resins which a are extracted from 
ad ‘the intensive activity of the Society, and specifically gasoline a are useful as extenders for hard-to- get paint- - and varnish- ‘making — 


Mineral oil sulfonates are agents, or 


aa mulsifying agents. There are many uses } including special soaps for the 


x armed ine. These will readily lather in hard or sale water. ¥ 


_ As rust preventives, petroleum | derivatives are most valuable. Mose of 


ment a of petroleum- he rust preventives have a petroleum base. 
Pe the eer.” oils which have wide usefulness are the 


experimenting which w ras ery effective in emphasizing 


— to the excellent crowd not only the large number of prod-— 
ucts, but also the very widespread applications possible. Sox 
_ The following synopsis of his talk some of the 


‘more salient features ‘brought out. bes industry where they assist in 1 processing, and aid in 
properties ii in vulcanization. Finally he referred to two rather 


: An, unique applications—one in the inspection of quartz so widely used in 
A — important chemical estate pte bie from radar and radio equipment, where i immersion in a petroleum liquid with a 
petroleum, and the industry is-very definitely in the chemical business. the same refractive flaws 20 be devected quickly. The 
Few realize the very wide uses of petroleum as a processing material— 


5 second case involved the control of the mosquito. Dr. Dean had a special be a 
clothes, furniture, paper, and a a ‘great many other products c contain ; a pe- 


- troleum derivative, or petroleum i is effectively used in their production. } 


i: Over 700,000, 000 Ib. of | paraéin wax are produced each year; this 

coming from material taken from light spindle oils so that these oils 
will continue to flow at low temperatures. About 80 per cent of the 
"produce is used on paper or paper products. _ Food and drink annie 


_afe important applications, and other common paper products. Paper derivatives being weed carriers for some ae the in- 
bomb rings ( Coil treated) are used to trundle some of the heavy bombs to. including cee dew 


4 the planes. Another important war use is fuel tablets for ¢ for the he Armed 


“organs, they feed on the bottom, the oil that is than 
water sinks to the bottom and by feeding on it they 3 are killed within a Be 


; o A big brother of paraffin is microcrystalline wax, , which a at one a of about ten minutes s during which Dr. Dean, with Dr. = 


the ugly duckling of the industry. Petrolatum is the source. Delbridge participating, answered a number of 


first designated as mineral beeswax, it used for coatings for electrical Fe from the floor. 


parts, and later in coating paper. Doctor Dean twisted a small rod of 
» 
microcrystalline wax into a spiral showing i its ductility, ‘whereas arod — _ The program h had been arranged b by a committee hea < 


paraffin brok in several places. waxes are used to by R. M. Wilhelm, C. -Tagliabue Manufacturing Co.; 
“line beer cans, barrels other meeting arrangements were carried through by 
Many of these uses have been because Messrs. G. O. Hiers, Secretary of the New. York District 


waxes have gone to war—particularly in connection with methods Committee, and E. y Sny der, Vice-Chairman. Prior to 


" packaging war matériel. . Some o of che packaged parts can be ee in meeting there was an informal dinner at the Engi- 
salt water for long periods of time without damage. Production of neers” Club writh the ‘speaker, and 1 of | 
stalline wax is now six or seven times 1941's figure of 2,000, 000 ork District ‘Committee and their guests present. 
tb. Dean n pointed to this asa magnificent achievement of the industry. 
shot nelecntngs mesting is the fist sponsored by the New 
be stabilized with and dispersing York District for some time, and the large crowd 
4 turned out, despite the bad storm the previous day, is 


“agents, and applied 1 in amounts wh w hich can be very accurately controlled, adj th ful pla 
for example, in the treatment of textiles to render them water-t -repellent. in icative of the care ul p anning and p 
interest in the inithe 
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specialized, is very broad. is not confined ‘to any in- 
4 


dustry « or part t thereof. It is not solely an adjunct to the  @ 
sales or purchase departments. It is so broad that one = does I 

_ hot enter ‘the f field as an adept in the profession. - Rather as | 
a a chemist, a a . phys Sicist tor an engineer, « one enters the field, 


adept in applyir ng these 


“sciences | to. testing—to "ascertaining the properties of 


And in the broad sense, all are testing 


That is one of the reasons why ou: our Society 
xT y membership ft from all branches of so many div ersified 
SOUTH BROAD ST. interests§ 
PHILADELPHIA, wes May we suggest that all interested in the broad phases 
of the testing laboratory and 1 testing 1 make Mr. Ashcroft’s 
in the December i issue of the BULLETIN “re quired 
“Testing of the reader should not feel that Mr. Ashcroft’s discussion 
Py. _ American Society for Testing Materials _ plies solely to the special f field of textiles, but rather to the 


Rea general field of t testing any and all materials. 
“quarters, a partial stranger t to its activities, but sufficiently - 


~ familiar with at least such a part of its work that he w as 


‘representing another society in a a cooperative enterprise, 


_asked in all earnestness—"’ ‘where does your its 
testing?” have been told by our staff that vi ave 


previ iously asked the same question. 


The answer, of course, is in the ‘‘thousand 


laboratories scattered around the country (Committee 2 Sab « 
a s records show there are 450 laboratories equipped to ie cine Petre oleum iii 4 
cement in the United States) engaged in 


the qualities and properties of materials— be these r re- Materials “ 
search institutions, plant production ‘laboratories , plant 
control laboratories, purchase department laboratories, or 100 members their guests: 
- laboratories engaged in determining quality and uniform- ow ere ¢ present at the dinner meeting in Chicago on jee ’ 
ity of purchases, or the laboratories of our educational i in- 26 featuring a talk by President P. H. Bates on the organi- 
a ‘stitutions, etc. The Society's membership is composed of zation and some of the work of the National Bureau of | 
-- representatives from all of these groups and these labora- = ond a ‘technical discussion and demonstration z 
tories are where the American Society for Testing Ma- by D J. C. Dean, Socony -V acuum Oil Co., New York. 
terials does its testing. City. 4 F. Calef, Automatic Electric ¢ Co., chairman of 


It has been quite some time since testing laboratories Chicago District | Committee, , presided and 
mostly adjuncts to the sales departments or purchas-_ wler, Pure Oil Co., was technical chairman. The 


ing departments of business organizations. It is true that gram was arranged by George | E. Stryker, ‘Bell & Howell 


these latter a are still in the direct Cony as chairman of the District's program ‘committee. 
The took the form of a dinner at the Chicago 


far i it devi iates a the properties of “eed a commodity which i ‘it 


Macomb. . Prior tc to the meeting there was an informal 


oe and other features were J. . J. Kanter and J. de N 
‘él was hoped i it might supplant. During the course of such fers me during which President Bates district 


‘testing, it is discovered that the product apparently has" officers met the members and those at the session — 
some outstandingly different properties not clearly or Following reference to some interesting phases of 
ie properly shown by present testing methods, and the labo- A.S.T.M. work, Mr. Bates who is Chief, Clay and Sili- 

fatory finds itself becoming “‘research’’ laboratory de- cate Products Division, National Bureau of Standards, 

veloping new test methods. the development of the Bureau and pointed 


As an example in this respect, we have the presently s so some of its major activities. Several interesting points 
prominent before us silicones (but actually not as new were on, including the relation of the American 


" purported) appearing to have the nature of lubricants, syn- B gy an d yard to the international standards in Paris — 
thetic resins, rubber, plastics, etc. These are now being (Mr. Bates “mentioned that the building where these 


-— indastriouly tested according to. methods used for these were maintained had come through the occupation . 
_ various latter materials . But in due time when che sili in good shape). . He ‘referred to the establishment of the 


cones are more thoroughly understood, we will have the el of Mines at which time work on structural and 
“testers asi developing new methods to demonstrate their related materials was assigned to the Bureau of Standards. * 

es which place them properly i in He cited the great dev velopment i in the Bureau’ activities, 


their true fields. ab hi enumerated | the various divisions, including the work on 
commercial standards and the simplified 
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answer 

was great” interest in this. 

the Bureau with Committee C-1 on Cement and the Assistant to present 

Portland Cement Association. representing the Staff and spoke briefly, 
= 

oF Dr. Dean, in his interesting procedure of lecture, plus —_ It was announced that the District Committee is is pl an- 

demonstration, , plus experimentation, with slides, covered ning to participate in a War Production Conference which | 

much of the same territory as in the New York meeting tentativ rely has been scheduled for for March 29. Further 

January 17, covered elsewhere in this Butietin. As details of this will be sent directly to to all A.S.T.M. mem- 


i was the case in New Y ork, » his presentation evoked con- bers and committee members in the Chicago district. met 


Pa le Festin 


District C Committee, headed by L. E. Ekholm, Alan Wood December ASTM While no definite decision 


‘Steel Co., ,with A. O. Schaefer of the Midvale Co. « cooperat- y has yet been reached , there is every hope that the papers * 
_ing as program chairman, a an outstanding symposium and discussion be issued in booklet form. 


"magnetic particle testing was held during two sessions in 
Some 400 were at the after- 


enumerating many of the test. The necessity. 
a a ‘pian Ss of careful interpretation was s stressed time and again and 


some of the participants pointed to certain limitations 
be the covered var which, however, do not detract from the value of these 


ous aspects assured a successful ‘mecting, the methods. — 
_ Reference was made to the publication by the Society of 


heavy attendance and the intense interest in the = . 


and the lar ¢ amount of discussion stressed i in no uncertain 
two new tentative methods of magnetic particle test- 


fa fashion the very widespread i interest in this subject. 


ing and inspectin of forgin s, A275, and commercial ae 
"Standards and soon will be available i in separate pamphlet 
psoas | form at 25 cents each. The Forging Manufacturers’ Asso- 
we ciation has issued in special form a booklet on 
pectively 


7 “d Particle Testing of Commercial Forgin s, copies of — 
ms Magnetic Parcicle Test as | olan by the Railroads—L. ‘pti oe can be obtained from the Association, 366 Madison Avenue, 


Engineer of Tests, Test Dept., The Pennsylvania Railroad N. , at $2.00 each. 


4 


Particle Testing of Aircraft Parts—E. O. Drxon, Chief Metal-_ Dinner. the informal dinner preceding the evening: 
and Mechanical Engineer, Ladish DropForgeCo. session, , 210 members and guests were "present. 


Magnetic Particle Inspection, Particularly from the Standpoint of Speci- table were officers of the Society, 


fication” Requirements— Principal atertown District Committee officers, the symposium speakers. 


5 called on on President P. Hi: . Bates for a short talk in which © 


he stressed the value of district meet meetings gs and 


e Specifications and Procedure—A. P. SPOONER, Metallurgical Engineer, 


Bethlehem Steel Co. Inc. arranged meeting. Dinner arrange- 

| ments were handled by E. Albert, Thwing- In- 

Particle Inspection of Forgings—C. J. Borzz, W rks Lak 
Miscellaneous Applications of the Magnetic Test—E. A. Snapgr, Labora- 


Section Engineer, Westinghouse Electric and Manufac uring 
"magnetic testing ‘will be received up until March 


_ Serving with Mr. Schaefer as co-chairman in the after- 15. It is not expected manuscripts of the papers will be 
session was RR R. Moore, U. 8. Nav al Aircraft widely distributed, but those interested i in ‘presenting dis- 
q Factory, a and in the evening, Mr. Ekholm was co-chair- cussions should get in touch with A.S.T.M. ye 

. Many authorities i ‘in the industry, particular] anuscripts: or abstracts 


the cast, in the discussion. 


January 1945 
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From left to 
Chairman; J. W. 
Vice- Chairman; H. D. Baylor, Second “a 
Vice-Chairman; “Plummer, Secre- 
al 


Officers of Committee C-12 on Mortars for Unit Masonry. 


Officers of Committee C. 4 on Clay Pipe. J.C. Riedel, Officers of D-12 on Other Detergents. 
‘ 4 D. G. Miller, Vice- — R. G. Scott, Secretary. From left to right, H. P. T revithick,* Chairman; FE. W. — 


Officers of Committee B-7 on Light } Metals and 
‘Weought. L. Colwell, Chairman; R. W. Waring, Vice- 


— 


ers of on Glass and Glass Products. 
om right, Louis Navias, Chairman; E. W. Tillotson, Anson Marston, hairman; 


of Committee D- 19 on ‘Water for Industrial Uses. Officers of B. Die- Cant and Alloys. 


From left to right, Max Hecht, Chairman; F. N. Speller, Vice- From soft to right, J. R. Townsend, Chairman; ij. c. Fox, Vice- _ 
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A.S.T.M. Rapid Method for Determining Soliehing Point 
of Bituminous Material Saves Critical Labor 


‘to A letter received from D 
Wilson of D. Anderson and Son Ltd., England, the Rapid 
Ring and Ball Softening Point test proposed by Hersberger 
Ov erbeck, 1942 AS. T. ‘M. Proceedings, p. 889, has 
prov ved. very useful ir in wartime En; gland. Dr. Wilson ‘says, 
"We would like to thank you very par indeed for p> 7 t 


_ lishing your method and to let you know that i it: not only 
‘Saves 60 per cent of our operators’ time, but the speed 
_ with which results can be obtained is very satisfactory 
from: the works point of view. Wilson has sus 
gested improvements 1 in the method and these were ‘pub- 


 Tished in in the. Journal of the Society of | Chemical Industry, 
1943, , Vol. LXII, p. 140. 


Catalogs and Literature eceive 

Scizntiric Co., 1750 N. Springfield Ave., Chicago 47, Ill. 

Six-page folder describing the “‘Precision’’-Blaine Air Permeability Fine~ 

re ness Tester, with th photograph of of i instrument, and paper | by R. L. m 


& Nortnrup Co., 4934 Ave., Philadelphia 44, Pa. AU 


new cight-page bulletin describing equipment suitable for either inter- 
ih, nally or externally heated salt pots— —a Rayotube detector and a Duracion- 
Adjusting Typ pe of Micromax Electric Control. Illustrated. Write for 
Bulletin N-33B-621 (1). Also, ‘General Catalog’ issue of ‘‘Modern 
a6 ‘al Precision” a large s section of which i is devoted to L & N laboratory ins instru- } 
Revisions in the Specifications for Carbon- Steel ments. rite or Folder 


Forgings for Rings for Main Reduction Gears 23a a) __W. C, Ditton & Co., Inc., $410 W. Harrison St. Chicago 44, 
Eight- page folder entitled * ‘Dillon Tensile Tester,"’ Bulletin No. 141. 


Change Seton 9) from is rset various grips, , auxiliary devices, etc etc. Profusely 
forgings shall have an “average Brinell hardness number of Harry W. Dierert Co., 9330 Roselawn Ave., Detroit 4, Mich. Four- 
Tess than and not more 190 and no individual test shall be less page folder er describing the Hilemp Dilatometer Unit. Illustrated. Also, 


than leaflet: describing the Mold Hardness Tester and the Core Hardness Tester. 
read follows: ws: Em Greiner Co., 161 Sixth Ave., New York 13, N.Y. Four- 


age folder, “The Laborator Equipment News, several 
The forgings s ‘shall have an average Brinell number of 163 to pag y Squip 
yf 


No individual hardness reading shall be less than 159 nor more 
than 207, and the permissible Tange sApaaaginte in any forging “9” etc. x Also, a leaflet cov vering the ‘Modern Electronic Relay. os 
greater than 30 American Macatne anp Merats, Inc., East Moline, Il. cight- 
thal _ Machines, Impact Testers, Cement Briquette Machine, Brinell ne 


Vicker's Pyramid Machine, etc. 


Glassware, V Glassware and Corning Labora- 


“Iv, “Lifetime Red” Actinic Ware; 
Boron: F ree) Ware; VI, Pharmaceutical Ware; and VII |, Tubing and Rod. 


— Soutuwarx Division, The Baldwin Locomotive Works, 
Philadelphia 42, Pa. Bulletin 161, 40 ) pages, entitled ‘Baldwin South- 
Tate-Emery Testing Machines."" Describes versatility, advantages, 
Officers of Committee E-4 on n Metallography. _ From left to right, ‘construction and operation, the indicating system, the s straining system, 
LL. ‘Wyman, Chairman; R. E. Penrod » Vice- ‘Chairman; J. J. _ the weighing system, high capacity floor type, » horizontal hecasra, des ma 


ScHAAR & Co., 754 W. Lexington St., Chicago 7 7, ll. cout No. 44, 


2 Part I, entitled “Selected Laboratory Equipment” listing the complete 
"Editor's s move —The photographs of officers of some of the Society's e lines of laboratory glassware made by Corning Glass Works and Kimbel 
finding technical committees shown on this and the facing page con- Glass Co., and the complete line of chemical and scientific porcelain ware . 


tinue the series started in the August Buttetin. No particular eS made by Coors Porcelain Works, as well as a wide v variety of special instru- 


is being followed in the series. ——s — will appear in ments and utensils in their latest modifications. Includes an index i — the 
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An Lime to another f position in the association field. 


augh represented the National 
. News items concerning the activities of our mem- — se bd che National Lime Association int in the the Sociery, 


will For for inclusion in this column, PERCY HL WALKER has retired as Associate Chemist, National 
" EARLJACK SW AILES, formerly Director of Quality, American Avia- _ RUDOLPH M. ASHNER i is now Vice- President of the newly incor- 


4 tion Corp., ., Jamestown, N. Y., is now. Staff Assistant to Production “porated Plant Organizing Methods Co., New ‘York, N. ¥. He was 


3 Manager, Glenn L. Martin Co., Baltimore 3, Md. a Partner in the company. ‘ee 
HAROLD R. ALLEY, who was Technical Director, Tested Papers ot CHARLES T. RABER has re resigned as General Chemist, Glens Falls: 


America, Inc., Chicago, Ill., is now Associate Research Director, Research Portland Cement Co., Glens Falls, N. Y. to accept susition Chea 


and Dev velopment ‘Department Standard C Cap and Seal Corp., C Chicago, Ill. Engineer Giant Portland Cement Co. Egypt, Pa. 


ANTHONY SKETT i is Assistant to Director of New Products Develop- HERBERT L. W ERNER is now a incorporated 
ment, R.B.H. Dispersions, Inc., Boun nd Brook, | N. He was connected Werner Textile Consultants, Inc., New York, N. Y. 
with The American Gum Importers Labdencories, Inc. NrY.., 
HAROLD R. KING, » formerly Metallurgise, Metal and Alloy Special- 
as Director of Research. » ties es Co. , Inc., Buffa lo, Y Il M C 1! ‘HH 
a 
BENJAMIN: MARSH FREES, JR., formerly with is now Metallurgist, McCallum-Hatch 


Inc., and later in a the U U. S. Navy, has associated with Earle 


yo, to ecome associated with the Bridgeport Brass Co. , Bridge- 
a 


ve 


WILLI AM HOWLETT GARDNER, formerly connected with the Con- 
is t, Conn. ‘Warin 
servation Division of the War Production Board, Washington, D. has been active on various A.S.T.M. echnical 


committees a the the metals field. 


line! Division, , Allied Chemical a nd Dye c/o Department, ARLES BR BROWN has retired from The Lukenheimer Co. of 
For ‘many years The British Electrical Allied Industries | Research General Manager by yFrankP.Rhame. 
ZAY JEFFRIES, w ho was formerly Technical Director, , Incandescent 
Secretary B. WE DMORE, who will be retiring from Department, General Electric Co ., Nela Park, Cleveland, Ohio, 
active service. A. E. TOOKE, will now represent the the Asso- recently made a a Vice- company and will be located in 


ciation in place of Mr. Mr. W fedmore. Pittsfield, Mass. His new responsibilities will the chemical en- 
HAROLD BERLAIN. { w Bineering field, larly plas wot 
HAROLD LESLIE ( CH. AMBERLAIN, formerly with the British Raw 


_M. BARR, formerly Chief Chemical Merallurgical Engineer, 


partment, ‘Tube Investments, Ltd., Aston, Birmingham, Eng land, as. Union Pacific Railroad Co., Omaha, Nebr., has been promoted to the post 
Metallurgical Engineer. Shee ple of Research and | Standards Consultant for the railroad. Barr has been 
JOHAN BJORKSTEN is ABC Co. Quincy, charge « of laboratories, water supply, i inspection, tests of materials and 
ile . He was formerly Chemical Director, Quaker Chemical Products - specifications of materials for the Union Pacific, and has done ourstandlag 7 


‘Corp., Conshohocken, Pa. work in the improvement and handling of water ter supplies for ‘locomotives 


: a4 WILEY C . SMITH is Assistant to Vice- ‘Chairman, Federal ‘Specifica- and the development of alloy-steel forgings for railway service, including 


4 
tions Executive Committee, Procurement Division, U. S. Treasury De- _ work on high- speed light-weight trains. He is a past- poner of the 


partment, Washington, D. C. He was formerly Consultant, Chemical and se d serves on several A.S.T. M. cc 

Misatiels Section, Division, War Production Board, Wash- LE ARNSHAW COOK, Metallurgist, Metallurgical 

D.C. can Brake Shoe and Foundry Co. Mahwah, N. J., was one of the three 
JOHN N. BACCASH, who was Technical Frank Ix and ~authors of a paper describing a a quantitative study of the transforma- 
a Seth, Inc., , New York, N. Y., is now Chief Technician and Production 


{ 


tion reaction n of steel from high to low temperatures in heat-treating pracy = 
Manager, . Warshow and Sons, Inc. » New ‘York, N. Y. to receive the Henry Marion Howe Medal of the Americas 


HERBERT B. REYNOLDS, until ‘recently ; Superintendent « of Motive ciety for Metals. The Medal was presented for the best paper to appear 


Power of the IRT Division of the New York City Transit System, has been the Society's J Transactions. 
given the duties of Superintendent of Power General for the entire system _ 4 (GEORGE TE TERRY HORTON, President, Chicago Bridge and Iron Cx, 9 
which is a consolidation ¢ of the Interborough Rapid d Transit Co., the © Chicago, lll., ., Was a recipient of a certificate of of Honorary Membership at rt 
Brooklyn Manhattan Transit Co., and the Independent System. In this — = Seventy- fifth . Anniversary Dinner Meeting of the Western Society of ( 
sition he has charge of all the power stations in the system which have — E held in December. —_ a 
8 P y ngineers, held in Dece aber. 


B. W. SCE 
a of 600, SCRIBNER, Chief of the Pa r Section, National Bureau of 


uh Technical Association of the Pulp and Paper Industry. The Medal is giv en 
owe to aa individual who has made an outstanding c to the tech- 
President in charge of Specialty Engineering, D ev relopment and Testing. 


nical advancement of the pulp a and industry. 
HERBERT F. MOORE, A.S.T.M. Past-President, has retired from 


ARTHUR PHILLIPS, P f Metall: Hai dL 
active service on the faculty of the Univ ersity of Illinois, and is now Re- s, rofessor Hammad oratory, 


Yale University, New Haven, Conn., has been awarded the honorary 7 
search Professor of Engineering } Materia ls, Emeritus. ho gree of Doctor honoris cat causa sa by the: University of Sio Paulo, in Brazil, | 


L M. STEWART, forn nerly Chief Engineer, Haller Engineers Asso- where he had given a series of lectures. He was also honored by the 


ciates, Inc. » Cambridge, M Mass. - now President, Stewart Associates, Inc., _ Associaico Brasileira de Metals, w hich presented him with a gold medal 


ELW OOD T. LARKIN is Consultant, Internal Combustion En- ROBERT F. ‘MEHL, ok Metals, 


gines, Buffalo, N. He was Chief Sterling Engine | Co., of the Department of of Metallurgy, Carnegie Institute of 
MAX SCHUSTER , who was of Standards, L. exercises of Steve ens Institute of Technology. in recogni- 
and Co., , Newark N. J., is now in Merchandise 
R. Macy and Co., ,Inc., , New York, ation in in 
ASTM BULLETIN 
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B. MORROW, Pittsburgh Coal Co., , Pittsburgh, ‘Pa., was N. ST. ATES representative 0 of the 


ith the er Nicholls tees ard for the Coal Division A.I.M.E. and the 


Ww VILSON, President of the Pan 


Transport Co., a subsidiary of the Standard Oil Co. of Indiana, has been 
appointed Chairman and Chief Executive Officer of the latter company. i 


nical of ‘a Iron Society with 
Mr. -W ‘ilson, formerly a an A.S.T.M. member, and ; active in ve tn the work, is work, is = 


Birmingham, Ala. 7 He was formerly Chief Foundry Metallurgist of the 


Sloss-Sheffield Steel and Iron Co., Birmingham, Ala. b id 
y member of Committee D-2, 
RALPH FRITZE has been called to the Navy Department, Washe 


- ington, D. C., to head the “Manufacturing Processes Section in the Con- _ HAROLD DeWITT SMITH, Treasurer and Textile Technologist, The 
servation Division, Office of Procurement and Material. Mr. -Fritze M. Tenney Associates, » New York, N. we presented with a a 


the past year as Chief of the Consumer and Structural Products Branch. a die. ee | 

Before j joining WPB, he was Engineer for the Edison 


Bleceric IONS. FALK, Chicago, Il. 


ILLIAM GAERTNER, President of Gowen: Corp., 

Chicago, and ‘member of the Society since 1923, on October 24 reached his a 
ment, t, Army Service Forces with Civilian Award of f Merit. ‘ ae rin ——— eightieth birthday. Still very active in his company h he pioneered in in the 

Central: Scientific Co. has announced the election of CARYL W. development of a wide: variety of scientific i instruments, including many 3 

__DEMPESY as President and Director of the company. — He was for- used in the astronomical field. He also has built a wide range of = a 4 


“merly an executive The Corp. , and succeeds trial instruments, including ‘equipment, 
M t J 16, 1945 ERMAN OrcHarD, Associate Professor of Enginecring Mechanics 

cw members to January U f Toledo, Toledo 6, Ohio. F I: 2070 C 
niversity of Toledo, Toledo io. For mai 70 Campus 


_ The ere elected from Nov ‘Sresert, A., Associate Professor of Metallurgical Engineering, 


Lion Cons E. Hooker, “Chief Electrical Engiocer, AFFILIATED D. K. Alpern Consulting E. 
2640 W. Belmont Ave., , Chicago 18, Tl. Forty-fourth St., New York17,N.Y. 
‘Corp., Greer Ellis, Manager, Dept. $900 ARALAC, Inc. , O. B. Bromley, Jr., Vice-President, 71 Vanderb ile Ave, 
Witson AND Co. , Inc., E. W. Foote, M anager, and Supply Dept., Manuracrurine Co., Martin Ganzler, Chemist and Chief 
Artuur C. Standard Oil Co. GENERAL Cuemtcat Co., E. P. Aikman, Assistant Manager, Laboratory = 
Research, Box +. Long Island City, N. = 


4 


Lennox, E., Manager, Equipment I Div., Klenzade Products, OF Purcn asus AND Stores, U. C. Hsu, Head of Testing and Inspection 
be 5861 W. Ogden Ave., Chicago 50, ii i Section, Chungking, China. _ For mail: 111 Broadway, New York 6, : 
McKnicut, Wituram A., Secretary-Treasurer and General Manager, 
William Jobbins, Inc., Box 230, Aurora, Ili, Manuracturine Co., Carl Gunther, Chief Production 1 Engineer, 
Root, Joseru J., Jr., Vice- President, U Tank Car la Salle Devon St., Arlington, N. 
St. , Chicago 1, Reynops RESEARCH, R. B. Gray, Director, Development Research, 
Cleveland District Sr. Reots Paper Co., C. H. Hartman, Technical Director, Bag Div., 


AY, zs A., Chief Ins ector, Alliance Ca. 
Alliance, Per mail: 846 S. Freedom Ave., Alliance, Ohio. ACHTLLES, Supervisor, echnical Service Lab., ide Asso- 


Joun Francis, Research Engineer, The Ohio Rubber Co., Se 


Co., Great Neck, L. I. »N. 
Rinverte, Karu T., Plant Mana ager, Brown Inc., , Sandusky, Engineering De Co. 


_of New York, ‘Inc., 708 First Ave., New York 
Jr, ‘Specific cation Analyst, 21 2131 W. Se, Birren, Frank M., Research Analytical Chemist, Johns-Manville Corp., 
Labs., Manville, N. J. For mail: 805 Osborne Ave., Plain- 
Eart M., Eng sincer ‘of Tests, Bendix Aviation Corp., 106 Nostrand 


: Prasrazas’ “McDonnell, (Ave, Brooklyn, . Y. For mail: 42-29 Judge St., Imhurse, 
Great Laxes Steet Corp., H. Smith, Chief Metallurgist, Ecorse, W. J., Head of Refining, Creole Petroleum Corp., Room 6600, 0, 
: BRANDEBERRY, Joun B., Professor of Engineering Mechanics, and Acting CuNNINGHAM, Epwarp N., Rubber Technologist, Stanco Distributors, a 
= Dean, College of Engineering, University of Toledo, Toledo 6, Ohio. ~ Inc., Chemical Products Dept., Room 2711, 26 Broadway, New York 4 
St. Clair St., Toledo G. M., Superintendent, Loss and Damage Prevention, Railway 
Francis, Groroe W. , Consulting Engineer, The Francis Engineering Express Agency, Inc., 230 Park Ave., New York17,N.Y. 
303-304 Eddy Bldg., Harry I., General Manager, The Penetone Co., 74 Hudson 
Hopeson, Rosert M., Quality Engineer, Lyon, Inc., 13881 W. .Chicago Tenafly, N. j. 
Blvd., Detroit 27, Mich. FRANKEL, Grorce J.., Junior Test Engineer, Arma Corp., 254 Thirty-sixth 
Loverine, E. W. Supervisor of Methods, Michigan Division, Revere Brooklyn, N. Y mail: 3647 Broadway, | New York 31, N. 
‘and Brass Inc., , 5851 W. Detroit 9, Mich. 
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ta wenty-second St., New York 10, 
Harrower, Chief Engineer, Everlasting Valve Co., 49 Fisk Grinnell Co, 
a Kann, Ropert, Analytical Chemist, 106 Water St., New York 5, N. Y. ous and Possess nie 
Co. of New York, Inc., 4 Irving Pl., New York 3, N. Y. On N 
New York, Room orty-third St., New Yor a} irector, 
J., Associate Professor of Civil Engineering, Man- Research and Development, 17 Van Dyke Ave., Hartford, Conn. 
New York 16, N. Y. Spring Grove Ave., Cincinnati 32,Ohio. 
Lewis M., Editor, Lefax Sheridea Bldg. Phila- Farcunzy Instrument Corp., K. S. Bleibtrey, 
del hia, Pa. For mail: 99 Livingston St., Snekivn 2,N. Y. Nes ENGLAND Box Co., Tue, Nathan Tufts, Vice-President and Gener a 
173 Main St., Greenfield, M at aod 
Rinpnzr, Jack, Mechanical Engineer, Airadio, Inc., Stamford, om. 3 Main St., Greenfic _, 
762 Brady Ave., Bronx 60, New York, N. Y. TEAM TurBINE Co., , Tue, ‘Dz . Seelye, Chief Engineer, Box 1200, 
Satnixov, Ivan S. , Engineer, Standard Oil Co. (New Jersey Room 2702, Hartford, Conn. pt 
Suutpener, Henry L., President and Technical Director, Water Service _ Research Dept., First National Bank Bldg., Utica, 
Laboratories, 423 Ww. 126th St., New York 27, N. Y. WoLverIne PorTLAND Cement Co., L. C. Nodell, Chief Chonan. 107 W. 
Srroop, Davi V., Director, Department of Engineering American Plant, Des Moines, lowa. 
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